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1. Nino-pounder gun in battery. It flreis a-emoking shell. 2. Gun carriage may be swung in complete circle around a pin at end of tail. 3. Flight of shell marked by streak of smoke. 4. Twelve-pounder for ships and 

fortifications. 5. Meeting aerial attack with high-angle rapid-fire guns, firing shells of special design. 

TEE USE 07 AEBIAL AETILLEEY IN WAEFAEE.— [See page 262.] 
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LIEUT. SHACKLETON'S ANTARCTIC EXPEDITION. 

Lieut. Shackleton's feat In reaching latitude 88 deg. 
23 min., only 111 miles from, the South Pole, marks 
a new and remarkable record in polar exploration, not 
only because it outdoes Capt. Scott's achievement, but 
also because it surpasses even Commander Peary's 
Arctic record for closeness of approach to a geographi- 
cal pole. 

When Lieut. Shackleton sailed from England in 
July, 1907, success seemed possible. No similar expe- 
dition was ever more elaborately fitted out. Shackle- 
ton had accompanied Capt. Scott in 1902 on an expedi- 
tion which reached latitude 82 deg. 17 min, and which 
brought back such details of the Great Ice Barrier 
as to warrant the belief that the South Pole might 
be reached by over-ice travel. Therefore he had a 
more or less intimate acquaintance with the scene of 
operations. Even though the temperature at one time 
fell to 88 deg. F. below freezing, he was favored by an 
exceptionally mild winter. 

Profiting by experience, he took with him fifteen 
hardy Manchurian ponies and twelve Esquimau dogs, 
together with a motor sled, the first mechanically 
driven vehicle ever employed in polar exploration. Only 
by rapid means of locomotion was there any hope of 
covering the 463 miles that separated the pole from 
Scott's farthest south. The partial substitution of 
ponies for dogs resulted in a reduction of the food 
consumption, and accordingly fulfilled Shackleton's 
expectations. The motor sled seems not to have rea- 
lized whatever hopes it may have engendered; for 
Shackleton states in his dispatch that it could not 
cope with the huge upheavals produced by the grind- 
ing pack of the Great Barrier, although it covered 
more than 400 miles and proved serviceable enough 
in laying depots on the ice. 

It can hardly be expected that the expedition con- 
tributed much to our store of biological knowledge, 
for the simple reason that in the very heart of the 
frigid zone there is but little life. Dr. Wilson, the 
zoologist of the Scott expedition, found a few sea mam- 
mals within the Antarctic Circle. Along the Great 
Ice Barrier a few birds were seen. Penguins and 
gulls all but shared the Scott winter quarters at 
Mount Erebus. But in the dreary interior Wilson 
could report no life, with the exception of a few 
mosses and lichens and a wingless fly. If Scott's ex- 
pedition found only these few evidences of life, it 16 
safe to prophesy that the zoologist who accompanied 
Lieut. Shackleton can add nothing to Dr. Wilson's 
report. 

Much, however, has been contributed to our geo- 
graphical knowledge of the Antarctic region. All told 
Shackleton covered 1,708 statute miles. As a result 
of his intrepidity our atlases will henceforth appear 
with firmer outlines of Antarctic continents and 
islands and with more definite locations of plains and 
peaks. Shackleton passed the very point reached by 
Scott in 1903, pushed on for 325 miles, and was 
eventually compelled to turn back by hunger, fatigue, 
scurvy, and the loss of his dogs and ponies when he 
had reached a point distant from the Pole not much 
more than New York from Philadelphia. It seems 
unfortunate that with another month of favorable 
weather before him his hardships were such that he 
could not push on to the Pole itself. In all probability 
he might have seen the locality of the Pole from a 
mountain top on a clear day. He discovered eight 
new and distinct mountain ranges and more than a 
hundred mountains. Of great scientific importance 
was his daring ascent of Mount Erebus, the most 
southerly of volcanoes, towering 13,120 feet above the 
sea level and ejecting vast volumes of steam and 
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sulphurous gas in the midst of perpetual ice and 
snow. The south magnetic pole was reached in lat. 
72 deg. 25 min. 

Even a cursory reading of Lieut. Shackleton's dis- 
patch must convince one that there is no ground for 
believing in the existence of that region of atmo- 
spheric calm in the vicinity of the Pole which meteor- 
ologists have long supposed to exist. Time and time 
again blinding storms were encountered which raged 
for days and which completely blocked the progress 
of the adventurous explorers. 

It is inevitable that comparisons should be drawn 
between Commander Peary's exploit in reaching north 
lat. 87 deg. 6 min. and Lieut. Shackleton's achievement 
in planting his country's flag in south lat. 88 deg. 23 
min. The topography of the North and South Poles is 
radically different. For every mile that he crept along 
the shore of Grant Land, Peary was obliged to travel 
five or six miles. The South Pole is more continental 
in character and offers so stable a footing that it could 
be traversed almost in a straight line, were it not for 
crevasses, drifts, and gigantic masses of ice and snow. 
It is. therefore difficult, if not impossible, to draw any- 
thing like an accurate comparison of th» difficulties 
encountered by the two explorers. 

TO TEST FULL-SIZES COMPRESSION MEMBERS. 

The fall of the Quebec Bridge, as the result of the 
crumpling up of one of its main compression mem- 
bers, proved the necessity for testing compression 
members of the largest size in a machine built for 
that purpose, in order to determine the correctness, 
or otherwise, of the formulae by which the strength 
of such members is computed. It was realized that 
a formula which gave reliable results in the smaller 
sizes might give false results when the structure 
reached the huge size of the Quebec Bridge members. 
Many years ago a series of tests was made, which 
generally confirmed the prevailing theories of that 
day as to the strength of built-up columns; but be- 
cause of the limited size of the testing machine, the 
largest specimens tested were small in comparison 
with the members which enter into our modern steel 
structures. 

When the Quebec Bridge failed, there was a general 
call on the part of the technical journals and technical 
societies for the construction of a testing machine 
capable of handling the largest pieces and testing them 
to destruction. The Quebec Bridge member, which 
was about 5 feet square and nearly 60 feet long, was 
supposed to carry a load of between 11,000 and 12,000 
tons. It failed under a little less than 9,000 tons. 
Now, a machine capable of taking such a member and 
crushing it to destruction, must necessarily be planned 
on a gigantic scale, and must needs be difficult and 
costly to design and construct. We are pleased to 
note that a machine of this character (though not 
large enough to take a Quebec Bridge member) is 
about to be erected by the United States government 
at the Geological Survey Testing Station at Pittsburg. 
It will stand 80 feet above its. foundations, will weigh 
over 200 tons, and will be capable of exerting a maxi- 
mum crushing pressure of 5,000 tons. The work of 
the Pittsburg machine will be general in character. 
It will be used for testing the strength of large blocks 
of stone, and of columns of concrete and brick, such 
as are used in the general building and construction 
work of the government. The Federal government 
has in hand and will undertake during the next few 
years works which will require the expenditure of 
over $70,000,000 per annum. In this work is included 
a programme on public buildings costing from $12,- 
000,000 to $15,000,000 annually. Hence, the great value 
to the government of the huge testing machine which 
is about to be built at Pittsburg. 

THE SO-CALLED "DREADNOUGHT" CRAZE. 
It is a curious fact, the psychological import of 
Which we will not now discuss, that a chance catch- 
phrase, applied carelessly to some question of im- 
portance, will frequently be accepted by the public at 
large at its face value, and used as if it were a true 
measure of the scope and meaning , of that question. 
A case in point is the habit into which many people 
have fallen of speaking of the present activity in the 
construction of battleships of the "Dreadnought" type 
as a craze; of referring to the ships as marking a de- 
parture, radical if not revolutionary. Great Britain 
is credited with having started the movement by 
challenging the world in the production of the original 
"Dreadnought," which is popularly regarded as having 
been an entirely new type of warship, in which old 
ideas and all the ripe naval experience of Great 
Britain were thrown overboard; the 400 or 500 ships 
of her existing navy discredited; and an era of 
warfare, movel, mysterious, and altogether terrible, 
introduced. In producing this ship Great Britain 
has endeavored to steal a march upon the world, 
and render her naval pre-eminence, impregnable be- 
fore, doubly impregnable for the future. The United 
States, Germany, and Japan are supposed to have 
answered the challenge by making more or less im- 
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proved copies of the "Dreadnought," and building 
them with an outlay of national treasure that bids 
fair to bring ultimate financial ruin to those who 
have entered this race for supremacy. 

Thus, in a recent speech in this city, Mr. Carnegie, 
speaking of the building of the "Dreadnought," says 
that the British Cabinet "approved of what has 
amounted almost to a revolution in naval armaments." 
He tells us that by setting an example which other 
nations have energetically followed, England has jeop- 
ardized her previously existing supremacy; and the 
building of this shfp is designated as "the fatuous 
blunder of the government of Britain." 

Now, as a matter of fact, the "Dreadnought" is not 
the first battleship of her type that has existed in 
the British, navy. She is a reversion to an earlier 
type of ship of thirty years before, which bore the 
same name, and, by a curious coincidence, was her- 
self an all-big-gun ship. In the sixties the line-of-battle 
. of the British navy was made up of lairge ships, 
each mounting, in broadside, many guns of various 
calibers. Then, in the seventies came, if you please, 
the first "Dreadnought" "craze"; and it was believed 
that a few (generally four) powerful, armor-piercing 
guns, mounted in turrets behind thick armor, and 
carried on vessels of large displacement, would give 
the most effective type of fighting ship. England pro- 
duced the "Devastation," with its four 35-ton muzzle- 
loading guns. The "Dreadnought," "Thunderer," and 
"Inflexible" were other ships of that date of the all- 
big-gun type. Then the pendulum swung in the oppo- 
site direction, and the development of the rapid-fire 
gun, with its ability to smother an enemy's ship with 
a cloud of projectiles fired in rapid succession, led to 
the enlargement of the big-gun ship so as to admit of 
carrying amidships a broadside battery of rapid-fire 
guns. It was reserved for the United States, in the 
reconstruction of its navy in the early eighties, to 
partially revive the all-big-gun idea, which she did 
by mounting in the intermediate batteries of the 
"Oregon," "Massachusetts," and "Indiana," eight 8-inch 
armor-piercing guns. 

Fifteen years later came the first great test of mod- 
ern naval material; and the conflict between Russia 
and Japan proved the enormous superiority, in accu- 
racy and in power to inflict vital injury, of the 12-inch 
gun. The swing of the pendulum of naval opinion 
back to the all-big-gun ship, which was commenced in 
our "Oregon," was completed by the overwhelming vic- 
tory of the 12-inch gun at Tsushima. It was realized 
by every thoughtful naval man throughout the world 
that the battleship of the future would be an all-big- 
gun ship; and it was merely because England, always 
alert and to the forefront in naval construction, was 
the first power to set afloat the new type of ship 
(which, as we have seen, was a reversion to an earlier 
type), and name her the "Dreadnought," that the 
origination of this class is credited to her. The 
"Dreadnought" merely marks a logical step in the 
gradual growth of the battleship in size, speed, pro- 
tection, and gun power. Had Great Britain not built 
the "Dreadnought," somebody else would; and the 
first ship so built would have given her name, what- 
ever it might have happened to be, to the type. 

To make the statement, as Mr. Carnegie does, "that 
Britain's navy of more than 400 efficient warships is 
now held to be of little worth," is to come pretty near 
to talking arrant nonsense. The construction of our 
own "North Dakota" has not rendered the "Connecti- 
cut" so much junk, fit only for tLa boneyard. The 
earlier ships of any navy are just as efficient against 
ships of the same date in other navies as ever they 
were. Because the "Dreadnoughts" will be formed 
into independent squadrons and fleets, it does not 
follow that the "Connecticuts" and "King Edwards," 
the "Mikasas" and "Deutschlands," are one whit less 
effective if employed against one another, or as form- 
ing the second line of battle in the great fleet engage- 
ments of the future. 

Before leaving this subject, we wish to draw atten- 
tion to the article on another pace of this issue, de- 
scribing our new 26,000-ton "Dreadnoughts," and ask 
whether we are not pushing the matter of size a little 
too far. The Scientific American has always been 
alive to the inherent value attaching to size in a bat- 
tleship; but we think the time has come to put a ques- 
tion mark against a ship, of the size of these huge 
fighting leviathans which together displace 52,000 
tons. The same displacement would give us three 
ships of the size of the first British "Dreadnought." 
If the wing turrets of that ship were shifted to the 
median line, giving two forward of the superstructure 
and three astern, the three smaller ships would be 
able to concentrate twelve guns ahead or astern as 
against eight ahead or astern for the two big ships, 
and thirty guns on the broadside as against twenty- 
four. And, moreover, there would be three ships to 
two; that is to say, there would be fifty per cent more 
ships in numbers; a fifty per cent heavier end-on fire, 
and a twenty-five per cent more powerful broadside 
fire. 

These facts present food for serious thought. 
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ENGINEERING. 

It begins to look as though the predictions of her 
captain that the "Mauretania" will shortly cross the 
Atlantic at an average speed of 26 knots will be ful- 
filled. Each succeeding trip is faster than its prede- 
cessor. On her last but one crossing to the eastward, 
the course was covered at an average speed of 25.28 
knots. On her last trip, she left New York March 17th 
and reached Queenstown on March 22nd, covering the 
distance in 4 days, 18 hours, and 35 minutes at an 
average speed of 25.61 knots. 

The tower for the navy wireless station, which is 
to be erected in Washington, will be of concrete. At 
the base it will be 50 feet in diameter, and 8 feet at 
the top. The total height will be 650 feet. There will 
be a staircase within the hollow shaft, but no elevator. 
The antenna? will diverge from- the top of the tower, 
and will meet the surface of the ground on a circle, 
which will measure 200 feet across. 

The great cost of underground railways is shown in 
a comparison of the total cost of all the tube railway 
systems of London with the total cost of the railway 
system of Ireland. The latter includes 3,363 miles of 
road and its total cost was $222,500,000. The railway 
tubes of London, which aggregate 81%. miles, have cost 
about $137,500,000. 

The Ohio Electric Railway of Cincinnati, Ohio, has 
equipped for its Columbus and Dayton division a num- 
ber of flat cars with removable sides, on which it is 
transporting large loads of hay and grain. To pre- 
vent fire accidents to the cargo, an asbestos fiber 
shield, 4 by 10 inches in size, is placed under the trol- 
ley pole connection to catch any falling sparks. 

The Manchester ship canal, which failed to pay its 
way in the earlier years of its operation, is to-day 
carrying a big tonnage and providing a profitable 
investment. During the past year about $150,000 was 
added to the total cost, which at present amounts 
to over $83,000,000. The canal, which accommodates 
seagoing steamers of considerable size, has made of the 
great city of Manchester a maritime port. 

Prof. Albert Frank of the Hanover Technical School, 
has been investigating the resistance of smooth surfaces 
when they are moving through the air with the surface 
parallel to the direction of motion. The result as given 
in the Zeitschrift of the Society of German Engineers 
Ehows that at the same speed, the resistance of 236 
square feet of side surface is equal to the resistance 
of one square foot of front surface placed perpendicu- 
larly to the direction of motion. 

As to the result of a competition instituted by the 
Zeppelin Airship Company, for designs for a new air- 
ship shed at Priedrichshafen, the plans of consulting 
engineer E. Meier of Berlin were recommended for 
purchase.- The building is to have an interior length 
in the clear of 525 feet, a width of 141 feet, and a 
height of 65 feet 7 inches. There will be no inside 
columns, and a hinged gallery is provided along each 
side of the inside walls, capable of being lowered at 
will to any desired position. The building will be of 
iron construction. Of the 74 sets of plans submitted, 
43 were for an iron building, 28 for armored concrete 
construction, and 3 for a wooden shed. 

The present British smokeless powder, known as 
cordite M. D., is in many respects a marked improve- 
ment over the original cordite of 1890, which contained 
58 parts of nitroglycerine, 37 parts of guncotton, and 
5 parts of crude vaseline. The cordite M. D. of 1901, 
as now used, contains 30 parts of nitroglycerine, 65 
parts of guncotton, and 5 parts of mineral jelly. Cut- 
ting down the percentage of nitroglycerine has con- 
siderably reduced the erosion of the guns. With a 
density of loading in each case of 0.2, the heat of 
explosion at constant volume, water gaseous, is for 
cordite 1,156 calories per gramme, and for cordite 
M. D. 965. The total gases, water gaseous at degrees, 
are for cordite 871 cubic centimeters per gramme, and 
for cordite M. D. 920. The temperature of explosion 
for cordite is 2,663 deg. Cent., and 2,374 deg. Cent, for 
cordite M. D. 

That part of the report of the Block Signal and 
Train Control Board of the Interstate Commerce Com- 
mission which covers the observations of the commit- 
tee sent to Europe last year to examine signaling 
practice in England and on the Continent, states that 
the committee found the block-signal operators abroad 
to be more carefully trained than they are in this 
country. This is due largely to the fact that the 
signalmen take up their occupation as a life calling, 
whereas in the United States most of the employees 
enter such service with the intention of taking some- 
thing better whenever it offers. At present the Eng- 
lish railroads are giving much attention to the devel- 
opment of a system of signals in the cab, preferring 
this to the use of automatic, train-stopping devices. 
The engineers are generally found to be reliable in 
their observance of signals; but the prevalence of fogs 
has led to the installation in the cab of signals which 
will indicate to the engineer at all times the position 
of the approaching fixed track signal. 
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A cable line is to be laid between New York aid 
Newfoundland by the Commercial Cable Co. and will 
there connect with a cable to Europe. The new sec- 
tion will be 1,700 miles long. It will furnish a mors 
direct means of communication with Europe than we 
have now, and will reduce the time of transmission. 

All-steel street cars are being made for the United 
Railway Company of St. Louis. The reason for using 
steel in. place of wood is not owing to the danger of 
fire or destruction in collision, but because the cars can 
be made lighter in this way, and will cost less for up- 
keep. It is estimated that from $50 to $60 a year can 
be saved in the operating cost of each car owing to 
its lighter weight. 

A new type of high-tension switch has been designed 
by a German company in which each switch is mounted 
on a carriage so that it may be removed whenever 
desired for inspection or repairs. The connections are 
made by means of plug contacts. In practice an extra 
switch carriage is provided which may replace the 
one that is being repaired, or inspected, so that inter- 
ruption of the service is reduced to a minimum. 

An instrument is being used in one of the South 
African mines which automatically keeps a record of 
the cage or skip journeys as well as the signals given 
in the shaft and in the engine room. A band of paper 
ruled off into time spaces is marked by a small disk 
provided with a needle at one side. While the skip 
or cage is in motion, the disk travels over the cylinder 
making its record. When the signal bell is sounded 
the needle .is caused to perforate the paper once for 
each ring of the bell. 

A French inventor has devised a means of simul- 
taneously cleaning and electroplating an object. He 
uses an anode of the metal that is to be electro-depos- 
ited on the object while the object itself serves as the 
cathode. The liquid used -is an alkaline substance 
with a small amount of alkaline cyanide. When the 
current passes through this liquid it cleans the cathode 
and attacking the anode produces the desired electro- 
lyte and thereupon the metal is deposited upon the 
cathode. 

An automatic telephone exchange system is in use 
in Vienna, and has been tested for a number of years. 
As a result of these tests the head of the Austrian 
telegraphs, Mr. Charles Barth de Wehrenalp, declares 
that the automatic system can be made to seriously 
compete with the manual system. He states that in 
New York it takes on the average sixteen seconds from 
the time the subscriber removes his telephone receiver 
to the time the ringing signal is set; whereas in the 
automatic system for 100,000 subscribers this work is 
done in but ten seconds. Three seconds after the sub- 
scriber hangs up the receiver the line is clear. Owing 
to this saving in time a larger number of messages 
can be delivered through the automatic exchange than 
through the manual exchange. 

As a rule in the electrical equipment of a vessel a 
low voltage is preferred, this being due to the action 
of salt air on the switches and plugs, which produces 
considerable leakage. Furthermore, the lamps used 
on a higher voltage than 110 must be provided with 
delicate filaments which cannot withstand the jarring 
and vibration of the vessel. Another reason is that 
there is a greater danger of fire at sea, because, ow- 
ing to ignorance, fewer precautions are taken by those 
responsible for the electrical equipment. These rea- 
sons are outlined in a paper recently presented before 
a section of the British Institution of Electrical Engi- 
neers. The paper further contains the statement that 
a 2 x 110-volt three-wire system is soon to be adopted 
in the British navy, and that one large battleship is 
already wired in this way. 

As an echo to the sleet storm which interrupted com- 
munication with Washington on inauguration day, 
comes the following suggestion from one of the readers 
of the Scientific American. Nearly all sleet storms 
and so-called "blizzards" of the East are accompanied 
with easterly winds. Why would it not be a good 
plan to place all the telegraph and telephone lines 
which border our railroads, on the westerly side of 
the track. Then, in case of a storm severe enough 
to blow the wires down the railroad, at least, would not 
suffer from the tangled mass of wires and poles. To 
be sure, all railroads do not run north and south, and 
those that do run in this general direction have many 
curves which lead them in easterly or westerly direc- 
tions. But the telegraph lines could cross the track 
wherever it was found necessary, and then in case of 
a storm the only interruption which could occur would 
be at these crossings, whereas the stretches of track 
running approximately north and south would be free 
from interruption. If necessary a double line of tele- 
graph poles could be used on the westerly side of the 
track to carry the number of wires required. In case 
of a sleet storm telegraph and telephone communica- 
tion would still be liable to interruption, but there 
would be no interference with postal communications 
and railroad travel. 
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The glass works at Baccarat, Prance, have produced 
glass chimneys of remarkable properties for lamps 
used in coal mines containing much fire damp. Ten 
of these chimneys were placed in water, slowly heated 
to the boiling point and then plunged into water at 
59 deg. P. Not one of the chimneys cracked. 

It is announced in press dispatches that Sir William 
Ramsay in an address before the Chemical Society 
stated that he had succeeded in transmuting zirconium, 
thorium, hydro-fluorsilicic acid, and bismuth into 
carbon. The announcement can hardly be credited 
until Sir William's complete paper is published. If 
true, the discovery is fully as important as the con- 
version of radium emanation into helium. 

Creighton and Mackenzie have shown that radium 
has an effect on the decomposition of iohydric acid. 
At temperatures below 24 deg. C. the quantity of iodide 
liberated from a solution of iohydric acid kept in the 
dark is increased by the presence of radium. The acid 
is not decomposed by sunlight nor by radium emana- 
tion in the absence of oxygen. These experiments 
show that radium has the remarkable property of 
decomposing some compounds. 

The extremely complicated problem of earth tides 
has recently been brought into public prominence by 
the researches of Prof. Hecker of Potsdam. Prof. 
Hecker showed that it is possible to estimate .how 
much a pendulum would be deflected by the attraction 
of the sun and moon if the earth were perfectly rigid. 
The difference between these two records is the meas- 
urement of the earth tide. The observations of Prof. 
Hecker go to show that there is a movement of the 
earth's surface to the extent of some 20 centimeters 
only. 

Inasmuch as the supply of natural turpentine oil 
will soon be unable to meet the demand, chemists have 
long been endeavoring to produce the oil synthetically. 
Most artificial oils are combinations of coal tar and 
petroleum derivatives and do not completely answer 
all requirements. M. A. Poulverel, a French chemist, 
has recently succeeded in obtaining an oil from the 
residuum left in manufacturing natural turpentine oil. 
Poulverel's oil is said to have the same chemical prop- 
erties and composition as the natural oil. The result 
is that the output of oil is vastly increased. 

Camille Flammarion has revived his old scheme of 
digging a geothermic well 200 meters in diameter to 
ascertain the internal constitution of the earth. The 
imaginative Flammarion proposes to find an economic 
and almost inexhaustible source of heat, to verify the 
rate of caloric increase, to find out if the materials 
constituting the terrestrial globe are in a state of 
fusion — in a word, to do rationally and directly what 
has been done slightly and a little by chance up to 
the present time in mines. To carry out the work the 
standing armies of the world are to be called into 
requisition. 

Tannisol is a methylditannin obtained by the action 
of formalin on tannin. The two substances are heat- 
ed together on the water-bath, when effervescence oc- 
curs, and a viscous mass is formed. This is dried, 
powdered, and exposed to a temperature of 45 deg. to 
50 deg. C, to drive off excess of formaldehyde. It 
forms a red-brown, odorless, and tasteless powder, in- 
soluble in most solvents, except alcohol and dilute al- 
kalies. It is prescribed in intestinal catarrh as an 
astringent antiseptic, in doses up to 8 grains for 
adults, or 1% to 4 grains for children. It is also used 
externally as a dusting powder, either alone or com- 
bined with other powder, or in the form of a 10 per 
cent ointment or soap. — Nouveaux Remedes. 

Prof. Cecil Rowntree, F.R.G.S., of the Middlesex Hos- 
pital Cancer Research Laboratories, in the course of a 
lecture before the Royal College of Surgeons on the 
X-ray and cancer, stated that X-rays have two sep- 
arate and distinct actions upon animal and vegetable 
cells. In relatively large doses they have destructive 
or paralyzing action upon the cells' activity, whereas 
in small and oft-repeated doses they bring about ex- 
actly the opposite condition and stimulate the tissues 
to abnormal activity and increased growth. Prof. 
Rowntree is of the opinion that these observations may 
have an important practical application in connection 
with the treatment of cancer. 

A dinosaur has been found in Wyoming which is 
something more than a fossil skeleton. The very skin 
has been preserved, so that paleontologists are at last 
able to determine definitely the character of the hide 
that covered one of the world's greatest extinct ani- 
mals. Needless to say, the American Museum of Nat- 
ural History has acquired this valuable relic. The 
animal must have died on some dry, sandy spot, ex- 
posed to the sun, so that the carcass was mummified. 
Then it must have been suddenly buried by a flood of 
sand from a freshet, so rapidly and deeply that the 
skin had no chance to soften and decay, but was pre- 
served and petrified with the bones. This occurred 
3,000,000 years ago, on a moderate estimate of geologic 
time. 
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AN ENORMOUS INDUCTION COIL. 

BY CHARLES B. HATWABD. 

Developments in automobile ignition on the one 
hand, and in wireless telegraphy on the other, have 
taken the induction coil from the laboratory, and in 
less than a decade have made of it a piece of elec- 
trical apparatus of far-reaching importance. With 
this difference, however: that on the automobile it 
has practically reached its zenith, and is likely to be 
supplanted sooner or later by a system of ignition 
employing a mechanical current generator, either em- 
bodying the coil with- 
in itself, or dispensing 
with it altogether, 
while in wireless tel- 
egraphy its possibili- 
ties are unbounded. 
The development 
spoken of has been 
along directly opposed 
lines, in that the aim 
of the experimenter 
has been to reduce 
the size and increase 
the efficiency of the 
coil for automobile 
use, while advances 
where wireless tele- 
graph coils are con- 
c e r n e d have been 
mainly in the direc- 
tion of size and better 
insulation, current 
consumption naturally 
being a negligible 
factor for the latter 
service. 

The induction coil 
of the present day for 
automobile use has 
been brought to such 
a high state, of refine- 
ment and efficiency, 
that it is scarcely half 
the size of its prede- 
cessors of as recent a 
date as 1904, and no 
longer bears the faint- 
est resemblance to its 
prototype of the labo- 
ratory, though the 

classic lines given it by Ruhmkorff are still apparent 
to some extent in its powerful successors that are 
employed to flash messages across space. In fact, it 
was not until the induction coil and its makers went 
into experimental sessions extending over two or 
three years, that it really became an accessory of 
value to the automobile. 

In the course of developing both types of coils, an 
American manufacturer undertook to build an experi- 
mental type that should be the largest of its kind ex- 
tant, and the result of his efforts is pictured in the 
accompanying photograph. It is not only unique in 
point of size, but also differs totally in design and 
construction from the ordinary type of induction coil. 
To begin with, its primary core is 6 feet in length by 
4 inches in diameter and weighs 210 pounds. The 
primary winding consists of two layers of No. 6 B. & 
S. gage, double cotton-covered magnet wire, there being 
748 turns in all. The resistance of this winding is but 
6.2 ohms, although the wire composing it tips the 
scales at an even hundredweight. The insulation be- 
tween the primary and secondary — naturally one of 
the most vital factors in the entire construction of the 



coil — consists of a micanite tube 10 feet long. The 
walls of this tube are 1% inches in thickness, its 
inside diameter being 5 inches, and the external diam- 
eter, 8 inches. 

The secondary winding is made up of 284 separately- 
wound coils but 3/16 inch thick and not unlike a pan- 
cake. They are 9% inches inside diameter by 13% 
inches outside. Unlike smaller coils, no attempt has 
been made to use unusually fine wire, nor have any 
extraordinary precautions been taken to insulate su- 
perimposed layers from one another. Instead, No. 32 




AN ENORMOUS INDUCTION COIL WHICH MAKES A SPARE 50 INCHES LONG. 



B. & S. double cotton-covered magnet wire has been 
employed, there being 961 turns in each of the pan- 
cake coils, the coils themselves being insulated from 
their neighbors on either side by means of micanite 
plates, 1/32 inch thick. These plates extend beyond 
the contour of the windings at every point in their 
circumference for an inch or more, utilizing the long 
air gap thus interposed to prevent short circuiting 
from one coil to another, instead of the customary 
practice of impregnating the entire coil with paraffin 
or similar insulating material. In the secondary wind- 
ing, when assembled complete, there are no less than 
272,924 turns, or 138.3 miles of wire in all. The 
weight of this wire is 213 pounds and its resistance is 
118,428 ohms, the ratio of the resistances between the 
primary and secondary thus being as 1 : 19,101.1. This 
is naturally its cold resistance, based on a temperature 
of 68 deg. P., and would be increased by fully 10 per 
cent before the temperature had risen to a point ex- 
ceeding the safe working limit. 

The insulation throughout the coil consists of mica, 
the secondary coils all being exposed to the air. The 
cabinet work on the coil consists of wood that had 



been subjected to a long and thorough vacuum drying 
process, after which it was immersed in boiling paraf- 
fin, the remainder of its inclqsure consisting of plate 
glass sunk in deep rabbets in the wooden frame, and 
protected by felt strips to exclude every possible sus- 
picion of moisture from reaching the interior. The 
coil operates on 110-volt direct current, and when pro- 
ducing a spark 50 inches long, consumes 25 amperes. 
It would manifestly be out of the question to con- 
struct a magnetic vibrator of the type ordinarily used, 
on small induction coils to handle such a current, and 

the method of accom- 
plishing this part of 
the coil's operation is 
quite as interesting as 
the details of the lat- 
ter itself. A drum, 12 
inches in diameter 
and carrying 20 cop- 
per rings, is driven 
by a small direct-cur- 
rent motor, as shown 
by the accompanying 
illustration. The drum 
consists of an insulat- 
ing material, and each 
one of the rings is in- 
sulated from its neigh- 
bor, while the rings 
themselves are split 
at diametrically oppo- 
site points and mica 
sections inserted, thus 
making the whole con- 
struction similar to a 
40-bar commutator, ex- 
cept that the bars are 
parallel in a vertical 
plane. The compari- 
son may be carried 
further, in that there 
are two oppositely-dis- 
posed sets of brushes 
employed, the carriers 
holding 40 in all, or a 
pair for each ring. 
All of these brushes 
are connected in 
series, so that the 
current has to pass 
from one brush to its 
corresponding ring, through the latter to the brush 
diametrically opposite; from that brush to its neigh- 
bor, and back through the adjoining ring to the brush 
adjacent to the one at which it started, progressing 
in this manner through the whole series. For every 
revolution of the drum, two interruptions of the cur- 
rent are produced, but the brushes, rings, and the 
mica insulators of the latter are so arranged that 
this break is accomplished throughout the whole, 
series at the same moment. At 1,000 R. P. M. of the 
driving motor, 2,000 impulses are thus produced in 
the coil, the duration of the interruption amounting 
to 1/39,424 part of a second. The length of the break 
as compared with the duration of the contact is as 
1 : 2,240, from which it will be evident that the cur- 
rent is broken with practically the same rapidity with 
which the iron core demagnetizes. There is accord- 
ingly almost an entire lack of the inductive "back 
kick," common in coils depending upon a magnetic 
vibrator for their operation, and a condenser across 
the primary is of little or no service. 

Larger coils than this have been built, notably those 
constructed by Prof. Elihu Thomson and by Nikola 




The commutator forms part of the armature of the motor. The commutator is driven by the motor through step-down gearing. 
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Tesla, but they were of the high-frequency type. Some 
other unusually large coils of a type similar to the 
Heinze coil just described are the Spottiswood coil, of 
English make, and designed to give a spark of 42 
inches between terminals, and a coil of German design 
and manufacture, said to be at the University of Char- 
lottenburg, Berlin, with a capacity of bridging a gap of 
46 inches; so that the Heinze coil, which was made in 
this country, may be said to be the largest extant 




The compressed-acetylene flashing chamber. 

using a direct current and operating through a me- 
chanically-driven circuit breaker. 

Considerable interest attaches to the calculation of 
the voltage produced in the secondary of such a mon- 
ster coil as the 50-inch Heinze coil described. It has 
been ascertained that the voltage necessary to jump 
a gap increases rapidly up to one inch, and then de- 
creases up to about 24 inches. From that point it 
appears to increase again, for the reason that the air 
is apparently such a good conductor, that it is neces- 
sary to provide an enormous amount of energy to 
make good the leakage through the air and still pro- 




Plan view of the compressed-acetylene 
flashing chamber. 

duce a spark, From all measurements and calcula- 
tions that have been made, it is estimated that the 
voltage necessary to bridge the 50-inch gap is in the 
neighborhood of 1,000,000 volts. It goes without say- 
ing that no instruments have ever been designed to 
measure this more than approximately. This huge 
coil has largely been used for experimental work, and 
has given excellent results in service. 



Scientific American 

FLOATING LIGHTS OF INLAND WATERS. 

With the towering lighthouse that blinks its warn- 
ing signal unperturbed while the tempest storms at 
its base, and the solitary stump-masted lightship that 
fights a hand-to-hand battle with the waves, we have 
been made familiar by many a thrilling tale; but sel- 
dom, if ever, do we find any mention of the humble 
light buoy which does its duty day and night without 
any attendance for months at a time. Yet these buoys 
are indispensable to navigation, and in themselves pos- 
sess a great amount of interest. 

Obviously, a buoy must be able to take care of itself. 
It would be enormously expensive to light and trim 
the lamps every evening, and it frequently happens 
that because of storm, fog, or ice, no one can approach 
them for weeks at a time. For this reason light buoys 
are usually arranged to burn continuously, night and 
day, the extra amount of fuel thus consumed being 
more than offset by the saving in expense of tending 
the lamp. 

For many years the only light buoys used by this 
government burned compressed oil-gas, or Pintsch gas, 
stored in the shell of the buoy. Now, acetylene-gas 
buoys are being introduced with considerable success. 
Recently electricity was tried, but found wanting, 
owing to the difficulty of maintaining the electrical 
circuits. 

As the lamp of a buoy lies close to the water, the 
light is liable to be mistaken for a ship's lantern, and, 
for this reason it is customary to provide the lamp 
with a flashing mechanism producing an intermittent 
light, the character or period of which may be varied 
to differentiate one buoy from another. Furthermore, 
the intermittent light results in a great saving of gas, 
the exact amount of which will depend upon the rela- 
tion of the dark periods to the flashes or light periods. 

The flashing mechanisms used on these buoys are 
very ingeniously contrived, and have reached a high 
degree of development. They are actuated by the 
pressure of the gas they burn, and work with clocklike 
precision. One of our illustrations shows . a vertical 
section taken through the flashing mechanism of a 
Pintsch light buoy. The gas enters the lamp through 
the strainer A, and passes by way of the valve B into 
the pressure-regulating chamber C. This chamber is 
provided with a flexible diaphragm D, connected by a 
link to a lever E. As the chamber fills, the diaphragm 
flexes upward, raising the lever E, and operating the 
valve B to throttle the flow of gas. A spring F resists 
this motion of the lever E, and thus governs the 
pressure of the gas admitted into "the chamber. The 
gas flows from chamber G, through pipe G, to the flash- 
ing chamber H. The details of the mechanism in this 
chamber are best shown in the line drawings. The 
upper wall of the chamber H consists of a diaphragm I, 
which is normally pressed downward by a coil spring. 
When the chamber fills with gas the diaphragm rises, 
shutting off the inlet valve J, and opening the outlet 
valve K, through which the gas passes to the burners; 
and when the diaphragm falls, it closes the outlet 
valve and opens the inlet valve. A special mechanism 
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is provided to effect a positive opening and closing of 
the valves, else they might assume a neutral or partly 
open position, and permit a continuous flow of gas to 
the burner. The valves are connected to the opposite 
ends of the lever L. A rock shaft carries at one end a 
pair of pallets' M, adapted to engage a pin N formed 




Section through the flashing chamber of the 
Pintsch lantern, 

on the lever L. A pair of compression springs O bear 
against the ends of a cross piece, mounted on the oppo- 
site end of the shaft. These springs serve to throw 
the shaft out of a central or neutral position, causing 
one or other of the pallets M to hold the valve lever L 
in inclined position. The rock shaft is operated by 
means of a yoke P, which bears either on the upper 
or lower side of plate Q, formed on the shaft. The 
yoke is carried by a lever, which at the opposite end 
projects between a pair of stops formed on a sleeve R, 
connected with the diaphragm I. While the flashing 
chamber H is filling with gas, the valve K remains 




Plan view of part of Pintsch flashing chamber. 

tightly closed, and the lamp is dark with the exception 
of a tiny pilot flame fed from a small by-pass tube. 
When the diaphragm has been flexed upwardly suffi- 
ciently, the yoke P presses the plate Q downward, and 
the springs O then act to throw the left-hand pallet M 
sharply against the pin N, forcing the valve J shut and 
opening the valve K. The gas now flows to the burner 





The flashing mechanism of the 
Pintsch gas lantern. 



Acetylene is generated by entrance of sea 
water into the carbide tank. 



A lantern using compressed 
acptylftno. 



Sun valve. Gas is turned off 
by day and on at night. 
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under pressure of the spring, which bears against the 
diaphragm. A constant pressure at the burner is thus 
assured, even though the pressure in the gas reservoir 
may fall greatly during the several months of consump- 
tion. The flashing mechanism is usually adjusted to 
give equal periods of light and darkness of five seconds 
each. While the period of light cannot be regulated, 
a valve controlling the flow of gas into the flashing 
chamber may be adjusted to increase or decrease the 
interval of darkness. The lantern is fitted with a 
cylindrical lens of the type used in lighthouse lanterns, 
which projects the light in a horizontal zone. 

Of the acetylene buoys, the oldest type is one in 
which the gas is generated by the admission of the 
sea water into a tank containing- calcium carbide. One 
of our engravings illustrates the complete buoy, partly 
broken away to show the steel generator tube in which 
the carbide is stored. The tube is supported by a float 
chamber, on which the lantern tower is mounted. A 
counter weight in the form of a disk with a small 
central opening to admit the water is bolted fast to 
the bottom of the generator tube, in order to give the 
buoy the necessary stability. A diaphragm T is locat- 
ed in the lower part of the generator tube, and is fitted 
with a conical valve V, the stem of which passes up 
through the generator head V. A nut on the end of 
the stem permits of adjusting the valve. A cap screwed 
down on the generator head may be adjusted to press 
the stem downward, and keep the valve open to the 
desired degree. The generator tube is filled with large 
crystals, 8 by 4 inches, of calcium carbide. Water 
enters through the valve V, and passing through the 
grate W, comes in contact with the carbide. The gas 
which is immediately generated passes through a puri- 
fier X and thence to the lantern Y, which is fitted with 
a flashing chamber of the same type as the one de- 
scribed above. At first the gas is formed more rapidly 
than it can be consumed at the burner, but soon it 
reaches sufficient pressure to. prevent water from enter- 
ing through the valve, and this pressure . is automat- 
ically maintained; for as soon as the pressure drops, 
the water enters and more gas is formed. 

In a more recent type of acetylene buoy the gas is 
generated, not by admitting water into the carbide, but 
by dropping carbide into the water. At first sight, it 
might seem as though the result would be the same; 
but it is claimed for the latter method that the gas 
produced is more pure, because the heat generated 
when gas is formed is absorbed by the water. The 
cool generation prevents the breaking up of the acety- 
lene into other hydrocarbons. The carbide used in this 
buoy is in granular form. 

In another type of acetylene light buoy, the fuel is 
not generated in the buoy, but is stored under pressure 
in tanks. The tanks contain a porous material which 
absorbs acetone, a fluid similar to wood alcohol. The 
acetone has an affinity for acetylene, and absorbs 
twenty-five times its own volume of gas at a pressure 
of 150 pounds under a normal temperature. The por- 
ous material which absorbs the acetone prevents dan- 
ger of an explosion, for under ordinary conditions 
compressed acetylene is very highly explosive. The 
advantages claimed for the use of compressed acety- 
lene are that the gas being generated in the factory 
may be made absolutely pure, so that there is no 
danger of carbonizing at the burner. This permits 
the use of a much smaller pilot flame, the lamp we 
illustrate using 1/75 of a foot per hour for this pur- 
pose. The tanks in which the gas is stored are placed, 
on each side of the central tube and contain a supply 
sufficient to last from nine months to a year, depend- 
ing upon the duration of the flash. 

The flashing mechanism used in this type of buoy 
differs materially from the one described above. As 
shown in the drawing, the upper wall of the flashing 
chamber .consists of a flexible diaphragm. The inlet 
valve seat is indicated at a, and the outlet at 6. A 
valve lever c is mounted to operate between these 
valve seats. The valve lever is magnetized, and clings 
strongly to the seat, with which it is in contact. It is 
moved into engagement with valve seat a by the. dia- 
phragm, acting through a spring d, while the spring e 
serves to return the lever against the valve seat 6. The 
. spring d is mounted on the lever c, and its tension is 
adjustable. The end which is fastened to the dia- 
phragm projects through a slotted yoke on the lever. 
As the diaphragm rises during the filling of the cham- 
ber, the end of the spring is drawn upward without 
moving the lever until it strikes the upper wall of the 
slot, when with the increased leverage thus afforded, 
the diaphragm lifts the valye lever off the valve seat 6. 
Thereupon the lever springs against and clings to the 
valve seat a. The -gas now flows out of the chamber 
to the burner at a rate that is determined by the ten- 
sion of the spring d. The dark period, or the interval 
during which the chamber is filling, may be varied at 
will by means of a wedge /, which is forced into the 
slotted yoke to limit the play of the spring therein, so 
that the diaphragm will more quickly lift the lever to 
close the inlet port and open the outlet to the burner. 
The wedge / is operated by a thumb screw g. The flow 
of gas can be regulated by means of a thumb screw h. 



So delicate is the adjustment, that one cubic foot of 
acetylene can be divided into 56,000 flashes. 

In connection with this type of light buoy, a most 
ingenious device called a sun valve is sometimes used 
for turning off the gas by day, and turning it on again 
at night, thus saving from 30 to 40 per cent of the 
gas consumed. The device is a Swedish invention, and 
has been used with success in Sweden for a number of 
years. At present it is being subjected to an exhaustive 
test by the United States Lighthouse Establishment. 
The sun valve depends for its operation upon the dif- 
ference of expansion between a copper cylinder coated 
with lampblack and three copper rods protected from 
radiant heat by silver-plated sleeves. As shown in the 
engraving, the carbon-coated cylinder is placed in the 
center at i. Equally spaced about it are three copper 
rods j, mounted in the base of the instrument and 
supporting a head k. The cylinder a rests at the bot- 
tom in step I, carried by a diaphragm itu, while at its 
upper end it engages a slide n in the head k. The 
cylinder i is protected by a heat-insulating tube of 
glass o, and the rods j are protected by similar, glass 
insulating tubes p. Over the tubes p silver-plated 
sleeves g are placed, which serve to reflect radiant 
heat. In the base of the instrument is a gas chamber, 
in which is fulcrumed a valve lever operating over the 
valve seat s. This lever is magnetized, so that it will 
adhere to the valve seat. The gas flows from the gas 
tanks through the sun valve by way of the inlet t, 
valve s, and outlet u, and to the flashing chamber. At 
night the valve lever r is raised, so that the flow of gas 
is not interrupted; but in the day time, when the 
radiant heat of daylight strikes the sun valve, it is 
absorbed by the carbon coating of cylinder i, causing 
the latter to expand, but it does not expand the rods 
j, owing to its reflection from the highly-polished sil- 
ver-plated sleeves g. The head k is held down by 
means of a spring v abutting against a disk supported 
by the rods w, and hence the cylinder i presses the 
step I downward, forcing the valve r into engagement 
with the valve seat s, and thereby shutting off the flow 
of gas. As darkness comes on, the cylinder i loses its 
heat and contracts, permitting the lever r to rise under 
action of a spring x. The sun valve may be regulated 
by an adjusting nut y, which may be moved to raise 
or lower the slide n, and thus vary the pressure of the 
cylinder i on the valve lever r. It must be under- 
stood that the valve cannot be operated by heat con- 
ducted from the surrounding atmosphere, for the 
sleeves g offer no resistance to heat of this form, and 
the rods j will expand and lift the head k while the 
cylinder i is expanding. Thus, should there be a sud- 
den change of temperature during the night, it will 
not affect the sun valve, but as soon as daylight comes, 
the radiant heat that accompanies light passes through 
the glass insulating tubes, and causes the unequal ex- 
pansion which operates the valve. The advantage of 
this valve over a clock mechanism is that it does not 
have to be regulated for days of different length, but 
operates automatically at any time of the year, turning 
on the gas as soon as it commences to grow dark, 
whether because of a fog or lowering clouds. Although 
as we have stated above, the sun valve has been used 
on light buoys, the instrument is really too delicate 
to be exposed to the buffeting it would receive on 
buoys placed in stormy waters, and is more adapted 
for use on a fixed light. 

— . m 1 « 1 m 

AEEIAL DEFENSE ABTILLEBY. 
It is a curious fact that the promise of a practical 
fighting ship of the air has called forth means of de- 
fense which are strikingly similar to those which are 
used against the fighting ship of the high seas. To 
oppose a hostile fleet, we build opposing fleets, and 
send them out to meet the enemy as far distant as 
possible from our own shores, and destroy him. Should 
he elude our ships, or defeat them and appear off our 
coasts, he is met by the long-range gun. 

Things are so shaping themselves in the develop- 
ment of the military airship and aeroplane, that it is 
already evident that similar means of defense will be 
employed. Unquestionably, the most effective way to 
defeat an aerial navy, and to detect and destroy its 
outlying circle of scouting aeroplanes, will be to build 
and equip similar fleets, and surround them with a 
far-extended fringe of aerial scouts. If military aero- 
nautics ever are carried to the point at which airships 
are built in sufficient numbers to be assembled in 
fleets, it is probable that these fleets will be made up 
of dirigible airships, built in sizes corresponding to 
our cruisers and battleships. It is also probable that 
to the aeroplane will be relegated the duties which now 
fall upon the fast scout, the destroyer, and the torpedo 
boat. 

At the present time, however, the science of aerial 
attack and defense is very much in the air in more 
senses than one. Nobody knows in just what way the 
new engine of war will be used in attack, and it is 
just as problematical as to what will constitute the 
best form of defense. The Scientific American has 
always believed that the only practicable way to resist 
aerial attack is from the air itself; that is to say, by 



opposing dirigible to dirigible and aeroplane to aero- 
plane. But failing this, as a forlorn hope, recourse 
must be had to artillery. We have several times 
pointed out that the difficulties of accurate shoot- 
ing are enormously increased when the object aimed 
at can move in three dimensions. Moving objects 
upon the land or the sea may be located, thanks to 
modern range-finding, with great accuracy. As far 
as the gunner is concerned, the distance of the object 
may be met by a corresponding elevation, and direction 
by corresponding traverse; the range finder will give 
the changes of position, and the gun may be kept upon 
the object with remarkable accuracy. Furthermore, 
errors of range and traverse may be corrected by ob- 
serving the fall of the shot, as indicated on land by 
the cloud of dust or the burst of explosion, and on the 
sea by the splash of the water. 

But in the air, where the moving object is ever 
changing its position laterally, longitudinally, and ver- 
tically, the difficulties of the range finder and the gun 
pointer are increased to the point of bewilderment. 
Moreover, with ordinary artillery he has no means of. 
determining by dust clouds or water splash whether 
his shots are long or short, to right or left, above or 
below, the object. 

However, the military men of Europe have so far 
recognized the potentialities of the new warfare, that 
they have already designed artillery for the express 
purpose of attacking the dirigible and the aeroplane; 
and the great firm of Krupps have worked out two de- 
signs of weapons for aerial defense. Necessarily, all 
firing must be of the high-angle kind; and the guns 
must be capable of rapid training over a wide arc of 
fire. These conditions are met in the two guns here- 
with illustrated, one of which is mobile for operations 
in the field, and the other designed for a fixed position 
either on fortifications or on board ship, or possibly 
on a moving platform, such as would be afforded by 
an automobile or an auto truck. The field gun is a 
2%-inch piece, which fires a 9-pound shell with a 
velocity of 2,000 feet per second. The gun is mounted 
to slide on a chassis, in which is contained the spring 
recoil mechanism. The chassis is pivoted near the 
breech of the gun, and elevation is secured by means 
of a large vertical hand-operated screw. The methods 
adopted for traversing the gun, which may be moved 
through a circle of 360 degrees, are particularly in- 
genious. A large pin passes through the tail of the 
gun carriage into a fixed shoe, which is driven into 
the ground. The two wheels of the carriage are at- 
tached pivotally near the front of the carriage, and, 
by means of a hand wheel and suitable gear, they may 
be swung around in front of the gun until their axles 
are radial to the fixed tail pin above referred to. By 
this arrangement the whole gun carriage may be tra- 
versed through a circle of 360 degrees. Furthermore, 
the gun itself may be traversed upon its carriage by 
means of a system of swivel bearings, which permit 
of a rapid change of training independently of the gun 
carriage. 

The most novel and meritorious feature of this gun, 
however, is the means which have been adopted to 
enable the gunner to follow the flight of the projectile. 
The shells have been so designed that they are ignited 
at the moment of discharge, and the slow-combustion 
material with which they are filled burns slowly, with 
the emission of much heat and smoke. The trail of 
smoke marks the exact line of flight of the projectile, 
and assists the gunner in "finding" the mark. In one 
of the accompanying illustrations, the path of the shell 
is recognizable by the dark gray line, passing diag- 
onally across the picture just above the balloon. This 
type of shell is designed for use against gas-in flated 
balloons and dirigibles; and it is believed that when 
the shell passes through the gas bag, the gas will be 
ignited and the balloon destroyed. 

For the attack of aeroplanes, some other form of 
projectile must be used; and we believe that shrapnel 
will be found the most effective. The burst of explo- 
sion will assist the gunner in correcting his aim; and 
the wide dispersion of fragments and bullets will 
afford the only likely means of "winging" the small 
and elusive aeroplane in its swift flight through the 
air. The aeroplane of the near future, if present indi- 
cations are reliable, will fly at a speed of 60 miles an 
hour or more, and swing to the right or left and swoop 
up and down with the swiftness of a stormy petrel. 
It will be an exceedingly difficult object to hit. 



It is probable that the institution of the North 
American Conservation Congress for the protection 
of National Resources, the first session of which was 
held on February 18th, will lead to the extension of 
the idea by the institution of a great international 
conference for the conservation of all natural re- 
sources. President Roosevelt formulated a call for 
such a congress, and it is proposed that the confer- 
ence meet at The Hague in September of this year. 
This action was prompted by many intimations con- 
veyed through diplomatic channels that such a con- 
ference would be welcomed by a considerable number 
of the powers. 
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THE STEAMSHIP "REPUBLIC." 
To the Editor of the Scientific American: 

Your editorial entitled "Lessons of the 'Republic' 
Disaster," in the Scientific American of February 
6th, is misleading in certain respects, if the facts as 
I have learned them are correct. With reference to 
the building of this ship, you state "had she been 
built for a company that was hampered by a shortage 
of funds," etc. This, with what you say further, 
would imply that she was built for the famous and 
substantial White Star Line Company, who have a 
system of contracts peculiarly favorable to first-class 
construction. I have been informed with positive 
assurance that this ship was built for the LeylanJ 
Line as a freight and cattle steamer, and before com- 
pletion, on account of finances, she was taken over 
by the Dominion Line for Boston service, and before 
being put in commission was again transferred to the 
White Star Line Company, her name being changed 
from "Columbus" to "Republic." I have been in- 
formed that the "Republic" was not a first-class ship, 
and could not be compared with the other boats of 
the White Star Line. If this is true, it seems to me 
your editorial hardly does credit to the White Star 
Line, since it reduces their other boats to the level 
of the "Republic." O. A. Weiss. 

Minneapolis, Minn. 



END VERSUS CENTER DOORS FOR EXIT ON 
SUBWAY CARS 

To the Editor of the Scientific American: 

The articles in the daily papers together with a per- 
sonal experience leads me to say a few words concern- 
ing the question of "side doors" in the New York 
Subway. The problem of loading and unloading pas- 
sengers with ease and speed is a great one, and before 
any plan is adopted and with great expense installed, 
all should be given a fair test. In my opinion, the 
plan now being tested is faulty in principle and not 
conducive to the best results. 

My idea is essentially this: To put two wide doors 
for the purpose of exit, in the middle of each car, 
one on each side, and to use the. present doors for 
entrance. The plan now being tried requires four 
new doors, two at each end, also providing for sep- 
arate means for entrance and exit. 

With a car comfortably filled and nobody standing, 
little or no difficulty is met in loading or unloading 
passengers. Therefore the plan for separate entrance 
and exit will show its efficiency chiefly in crowded 
hours and under crowded conditions. It is, in other 
words, a rush-hour improvement. 

When one enters a crowded car, the tendency is 
naturally to stop near the door — the standing is no 
different and it is easier to get out. This idea car- 
ried out by a few immediately causes congestion; and 
this is what I would emphasize — the new doors are 
practically at the ends of the car and will not elimi- 
nate this congestion or help it to any great extent. 
The two streams of people will still conflict, hot at, 
but just inside of the door. What is the difference? 

A door in the middle of the car is going to effectu- 
ally solve this problem for the reason that as the 
crowd enters it will instinctively move toward the 
middle, or exit. A natural circulation will thus be 
established, the comers and goers will move without 
opposition and congestion will not arise at any one 
point. The saving of expense also, in installing two 
instead of four doors in each car, is manifestly evi- 
dent, and if cost is considered, this point is strongly 
in its favor. 

The two great disadvantages of the plan are, first, 
the distance between the door and the guard who 
operates it, with corresponding danger to the passen- 
gers, and second, the space that would occur between 
the door and platform when the station is located at 
a sharp curve. These two, however, are mere mechan- 
ical incidentals, easily solved, and should in no way 
interfere if the fundamentals are right, which 1 think 
they are. 

I am hoping for your consideration of this matter 
and a comment through your columns will be appre- 
ciated, for I am sure that there are others who feel 
the same as I do in the matter. It is something for 
every strap-hanger to consider. 

Brooklyn, N. Y. H. B. Forman. 



The great value of a good specification is in securing 
good furnishings and fittings. The specifications for 
these, for the old P. & O. steamers frequently covered 
one hundred pages of close print. The owners in 
those days would not look at veneer; they demanded 
maple, mahogany, and such woods, all solid. How- 
ever, there is one thing which I would like to see 
specified, that is, that all large ocean' passenger steam- 
ers should be arranged with a large augmentation of 
bilge pumps, which, with their boilers, should be 
placed from 7 to 10 feet above the maximum load 
water line. It would also be a safeguard, as collisions 
must occur, to have a few large sheets of canvas re- 
inforced with wire netting and loaded at one end with 
cast iron pipes to sink them oyer the fractured bow 
or side. These could be rolled up and placed in large 
hooks just below the boat deck. In these days without 
sails I think you could find many passenger steamers 
without sufficient strong canvas to check a large in- 
rush of water. Tarpaulins on passenger steamers' 
hatches are not sufficiently large and it requires con- 
siderable time to get them in place. 

Cleveland, Ohio. Joseph R. Oldham. 



SEAWORTHINESS OF PASSENGER STEAMSHIPS. 

To the Editor of the Scientific American: 

Regarding the letter of your correspondent bearing 
on the foundering of the steamship "Republic," permit 
me to say that as regards structural strength, or in- 
deed, the general seaworthiness of large mail and pas- 
senger steamers, the specification of the owners does 
not make any material difference with good ship- 
builders. It may sound strange, but I can assure you 
that there are certain shipbuilders who do not know 
how to construct a bad ship. I know several of such 
who never have built a bad ship. On the other hand 
there are builders who, apparently, do not know how 
to construct a good ship. I have known many of such 
who never have built a really good ship, and all the 
specifying and superintendence possible cannot bring 
forth a good ship from their works. I incline toward 
the opinion that the builders of the "Republic" never 
built a bad ship, i. e., as regards materials and work- 
manship. They built some vessels of faulty propor- 
tionate dimensions, but that was the fault of the times. 
They also made a mistake in designing the "Britan- 
nic" with a lowering screw shaft and a large open 
tunnel exposed to the sea, but they were almost war- 
ranted in adopting that novelty in ocean navigation, 
as the very same arrangement gave at least satisfac- 
tory results in their little steamship "Camel," 170 
feet in length, which they built in 1870 to carry the 
boilers, etc., for the first "Oceanic" and "Republic" 
and others. This was a very instructive experiment 
and it proved conclusively that a mechanism which 
may work well on a small scale will not necessarily 
do good work and be safe on a very large scale. This 
mistake cost the builders $300,000 before the "Britan- 
nic" and her machinery were restored to normal 
design. 



DEFECTS IN MOTOR-SLEIGHS. 
To the Editor of the Scientific American: 

In reading the article on motor-sleighs in the 
Scientific American for February 27th, 1909, I saw 
that the main trouble with motor-sleighs is their 
sticking when standing still, so that it is hard to get 
them under way. T6 facilitate their getting under 
way, the runners can be warmed. It is to let the 
engine exhaust through tubular steel runners, at the 
will of the operator, who can switch the exhaust from 
the regular exhaust to the runners for starting and 
then switch it back to its original place, as soon as the 
sleigh is under way. As may be seen, the exhaust 
will warm the runners so they will not stick. To use 
this device on the Austrian Wells motor-sleigh: In 
starting, you would start the engine and switch the 
exhaust into the runners and start the propeller, be- 
hind the sleigh, going fast enough so that when the 
runners did not stick any more, the sleigh would glide 
ahead. This done, you would switch the exhaust to its 
original place. 

To use this scheme on a belt driven or planetary 
transmission, you would switch the exhaust into the 
runners after starting the engine, and put on a little 
power, either letting the belt slip until the sleigh 
starts or not quite entirely throw in the planetary 
transmission clutch. The same would hold good on 
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SCHEME TO OVERCOME DIFFICULTY IN STARTING 
A MOTOR-SLEIGH. 

a friction drive, for you could put on a little power 
and let the disk slip until the sleigh started. The 
whole operation is quitg simple. 

The back end of each runner has a cap which can be 
unscrewed to allow the runners to be cleaned inside. 
Near the back end of each runner a pipe branches up- 
ward and backward; this is the place the exhaust 
leaves, in order that snow will not clog the runner- 
pipe in backing. 

The braces to the runners can be fastened to the 
runners by means of T sockets, which are fastened 
to the runners by welding, rivets, or screws. 

The exhaust pipe from the engine can divide into 
t.wo pipes, one for the regular exhaust, and the other 
divides into two pipes, each to a runner. A valve 
is to direct the exhaust through either the regular 
exhaust or through the runners. 

Washington, Conn. Meredith Clark. 

The Current Supplement. 

A novel system of automatic railway signaling is 
described and illustrated in the opening article of 
the current Supplement, No. 1735. An authoritative 
life of Thomas A. Edison will shortly be published 
from the pens of Frank L. Dyer and T. Commerford 
Martin. From this life we abstract a chapter which 
sets forth in figures the commercial value of Edison's 
inventions. In an article entitled "Testing the Hard- 
ness of Metals," the various methods of testing hard- 
ness are reviewed at length. W. R. Turnbull writes 
on his original studies of the efficiency of the aerial 
propeller. Modern Experimental Biology is again dis- 
cussed in an excellent article entitled "Artificial Muta- 
tions of Animals and Plants as the Basis of Technical 
Biology." K. Sajo writes on the sense of hearing in 
insects. "Silver Plating" is the title of a good tech- 
nological article. 



A Chance for Rubber Heel Inventors. 

The inventor of a well-known, widely-advertised 
rubber heel for shoes has expressed a desire to exam- 
ine patents covering rubber heels, or even mere ideas. 
Inasmuch as many readers of this journal are inven- 
tors of rubber heels, it will give the Editor pleasure 
to place them in communication with this manufac- 
turer. Inquirers should send in printed copies of their 
patents to be forwarded, if their ideas are patented. 



OUR NEW 26,000-TON BATTLESHIPS. 

The recent decision of Congress authorizing the 
construction of two battleships of 26,000 tons displace- 
ment, assures to the United States navy the possession 
of the two largest battleships ever built; for 26,000 
tons is about 5,000 tons greater than the displacement 
of any foreign battleship now under construction. The 
next in point of displacement are the latest "Dread- 
noughts" of the Japanese navy, of about 21,000 tons, 
and the latest British "Dreadnought" of about 20,000 
tons. 

So that if there is any cause for congratulation in 
the fact of the possession of the biggest fighting ship 
in the world, we are entitled to no small amount of 
national self-felicitation. The time is approaching, 
however, when we may well begin to ask if we are 
not somewhat overdoing this question of size; whether, 
indeed, the total displacement of 52,000 tons repre- 
sented in these two ships could not be divided up to 
better advantage in three "Dreadnoughts" of more 
moderate dimensions. But that is another story. 

The two big ships will be a logical development of 
the "North Dakota" and her successor the "Florida," 
now building at the Brooklyn navy yard. The "Flori- 
da" will displace 22,000 tons, and a ship of her size 
does not require much increase in the individual di- 
mensions to secure the additional 4,000 tons. The 
length over all is increased from 521 feet 6 inches, to 
545 feet; the beam from 88 feet 2%i inches to 92 feet; 
and the draft from 28 feet 6 inches to 29 feet. In 
general outline, in the disposition of the guns, masts, 
smokestacks, superstructure, etc., the new ships will 
conform very closely to the "Florida." The principal 
change is in- the addition of a two-gun turret, con- 
taining a pair of 12-inch guns. By comparison with 
the drawings of the "Florida" or "North Dakota," it 
will be noticed that the additional turret is placed 
between the two after turrets, and that it is elevated 
sufficiently to permit its guns to fire on the axial line, 
astern, over the roof of the turret astern. 

All of the guns are carried on the median' line of 
the ship. Turrets Nos. 1 and 2 will be mounted on the 
forecastle deck, which has a freeboard of 28 feet. 
The axes of the guns in No. 1 turret "will be about 34 
feet above the water and the axes of those in No. 2 
turret will be about 40 feet above the water. Aft of 
this turret will be the conning tower and the com- 
paratively small bridge which is characteristic of 
the latest battleships. Abaft of the conning tower 
will be the fore fire-control mast, flanked by search- 
light towers. This type of mast has been adopted 
as standard for our new ships. Abaft of this is 
the forward stack, abreast of which are two small 
open-work towers, carrying each a large searchlight. 
Then follow in their turn the main fire-control mast 
(both masts rise 120 feet above the water) and the 
after smokestack, and immediately abaft of the smoke- 
stack is a second open tower surmounted by a search- 
light. The ship's boats are carried in two nests, one 
on each beam, and they are handled by a pair of boat 
cranes, the masts of which are surmounted by search- 
lights. 

The forecastle deck is carried aft as far as the 
mainmast. From this point the main deck extends 
flush throughout the remaining length of the ship, 
and upon it are mounted eight of the 12-inch guns, in 
four turrets. Turret No. 3 is placed immediately abaft 
the after smokestack, and the axes of its guns are 
about 32 feet above the sea. Then comes the engine- 
room hatch and abaft of this a group of three turrets, 
of which Nos. 4 and 6 carry their guns at an eleva- 
tion of 25 feet above the sea, while the guns of No. 5 
have a command of about 32 feet 

The guns will all be of the new pattern 50-caliber 
type, throwing an 850-pound shell with a muzzle en- 
ergy of 50,000 foot tons. Four of these guns can be 
fired ahead, four astern, and the whole battery of 
twelve can be trained through wide arcs on either 
broadside. 

For defense against torpedo attack, the ship will 
mount a numerous battery of 50-caliber 5-inch guns, 
of high velocity. Two of these will be carried forward 
in sponsons under the forecastle deck, and the others 
in broadside on the gun deck behind 8 inches of armor 
protection. 

-One result of recent target practice and maneuvers 
and the experience gained in the cruise around the 
world has been to enhance the value of the 3-inch gun 
for torpedo defense. On the new ships and those that 
are now building, and on all the ships of the Atlantic 
squadron that have recently returned from the cruise, 
a large number of these pieces will be mounted — as 
far as possible on lofty positions. In the new 26,000- 
ton ships a pair of these guns will be carried upon 
the roof of the turrets whose guns hare the loftiest 
command, as shown in our engraving on turrets 2, 
3, and 5. 

The general plan of armor protection will be similar 
to that of the "North Dakota" and "Florida," but with 
certain improvements. The main belt, which will 
extend from 3% feet above to 6 feet below the normal 
water line, will be 11 inches thick at the top and 9 
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"Connecticut," 16,000 tons. Four 12-inch ; ei^ht 8-inch ; twelve 7-inch; 80 3-inch. Date 1903. 



«« North Dakota," 20,000 tons. Ten 18-inch ; fourteen 5-inch. Date 1907. 



Enlarged " Dakota," 26,000 tons. Twelve 12-inch ; sixteen 5-inch. Date 1909. 
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length, 545 feet. Beam, 92 feet. Draft, 89 feet. Displacement, 86,000 tons. Horse-power, 33,000. Speed, 81 knots. Coal supply, 3,000 tons. Armament: Twelve 18 inch ; sixteen 5-inch. Armor: Belt and harhettes, 11-inch ; sides, 8-inch. Complement, 1,100 officers and men. 

THE LATEST UNITED STATES " DREADNOUGHT " OF 26,000 TONS DISPLACEMENT. Illustrations copyright 1909 hy Munn & Co. 
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inches thick at the bottom. Above this will be a wall 
of armor extending from abreast of turret No. 1 to 
abreast of turret No. 3, which will be about 15 feet 
in height and will vary in thickness from 10 inches 
at its bottom edge to 8 inches at its top edge, which 
will be flush with the main deck. Behind the protec- 
tion of this wall of armor will be the greater part of 
the 5-inch gun battery. The barbettes and turrets for 
the 12-inch guns will carry armor of from 10 to 11 
inches in thickness. A considerable amount of the 
displacement of these ships will be devoted to render- 
ing them more stable when they 
have been struck at or below the 
waterline by shell or torpedo. This 
protection will consist of longitud- 
inal and transverse bulkheads of 

xtra stiffness and strength, in the 

iveting of which particular care 
will be taken to secure joints that 
will hold water, even under the 
heavy stress of flooded compart- 
ments. This work is of a character 
that does not make a spectacular 
showing, or convey the impression 
of fighting strength that is due to 
the guns, turrets, and other visible 
portions of the ship above the 
waterline; but it is of vital impor- 
tance for the all-round efficiency of 
a battleship. In this respect our 
new ships, and our "Dreadnoughts" 
in general, are believed to be su- 
perior to contemporary foreign 
ships of the same type. 

To drive this 26, 000-ton mass at 
21 knots calls for a considerable in- 
crease of engine power. The ships 
will be driven by turbines, either 
of the Curtis or Parsons type. If 
of the latter type, they will have 
four screws; if of the former, two 
screws. Before the question of type of engines is 
decided, however, the full data of the competitive 
trials of Parsons, Curtis, and reciprocating engines on 
our scout cruisers will be available, and we think it 
is more than likely that the Curtis type will be found 
to have sufficient points of superiority to warrant its 
adoption in the new ships. The total contract horse- 
power will probably be about 33,000. This, if Curtis 
turbines are used, will call for the development of 
between 16,000 and 17,000 horse-power on each shaft — 
an amount that has already been exceeded on each 
of the four shafts of the Cunard liner "Mauretania," 
which, however, is driven hy Parsons turbines. The 
contract speed will be 21 knots, and it is probable that 
the bunker capacity will be sufficient, with full stow- 
age, for 3,000 tons of coal. 

The above description and the accompanying illus- 
trations of the ships approximate closely to the plans 
in their present state of completion, The main fea- 
tures will be as shown and described, though minor 



REGRADING A CITY BY MEANS OE HYDRAULIC 
SLUICING. 

BT J. MAINE BALTIMORE. 

The city of Seattle, Wash., which has quadrupled 
its population in much less than two decades, has 
found its growth badly hampered by the succession 
of hills rising from the water level of the Puget 
Sound, over which the city has been forced to ex- 
pand. 

At an expense of more than three million dollars, 
the hills are being washed into the fills; the tide 




carried away through flumes and big pipes to the 
fills and the tide fiats some distance off — often many 
blocks from where the hydraulicking is in progress. 

The method is simply the application of hydraulic 
mining methods to excavating, on a very large scale. 
Streams of water are forced through great mains from 
a central pumping plant, and are directed against the 
hills through "giant" nozzles, and the clay and dirt 
crumble and melt away before these streams like 
snow under a warm rain. 

It frequently happens that the main lines of cable 
and electric cars have been 
blocked for a day or two by some 
house on its way to a new loca- 
tion; and in many sections of the 
city where the grade of streets has 
been lowered 30 or 40 feet with- 
out lowering adjacent property, 
residents have been compelled to 
reach their front doors with long 
ladders, until .flights of steps have 
been constructed. 

So rapidly have the contractors 
been crowding forward this re- 
grading piece of engineering work, 
that they expect to have it all 
completed within a period of three 
or four months. 



One of the sluice pipes delivering mud on the tide flats. 

flats are b«ing filled level, for business and manu- 
facturing purposes, and steep grades are being re- 
duced to smooth the way for commerce and to en- 
courage the growth of manufacturing and other lines 
of business. To do this work it has been found 
necessary to "make over" a large section of the city 
already built. Hundreds of houses have had to be 
moved out of the way of the work of regrading. In 
addition churches, schoolhouses, and business struc- 
tures have been remodeled or torn down. Paved 
streets, water mains, and sewers, have also been dug 
up to be replaced with better ones, when the work 
of regrading has entirely been completed. The work 
accomplished and in progress covers 374 blocks located 
in the very heart of Seattle, while the work thus far 
completed covers 239 blocks. 

In one place the level of Third Avenue, one of 
Seattle's principal streets, is being lowered 107 feet, 
and several blocks in the Jackson Street regraded 
district which extends to the Seattle tide flats have 



Transferrins Proofs to Celluloid. 

For making slides for lantern 
projection, or where for any reason 
it is desired to transfer to a flat 
celluloid surface a printed proof — 
such, for instance, as an illustra- 
tion from a book, magazine, or 
newspaper — a process recently 
made public in Germany is very 
simple and effective. The surface 
to which the proof is to be trans- 
ferred is rubbed gently for about 
two minutes with a rag or a ball of cotton wool dipped 
in alcohol. For this purpose the ordinary "denatured" 
alcohol, if colorless, is just as good as the pure, and 
much cheaper. The proof to be transferred is then 
promptly laid face downward on the plate, and pressed 
firmly thereon for about fifteen seconds — for instance 
in a copying press — several thicknesses of paper being 
put below the celluloid and over the proof, to equalize 
the pressure. Thei result is that all the lines of the 
engraving are transferred, naturally left-handed, to 
the softened surface of the celluloid. The paper must 
be withdrawn before the celluloid hardens. 

Should, however, the softened surface harden too 
quickly, the paper may be removed by rubbing with a 
wet sponge; the impression of the picture will not be 
injured. Fresh proofs transfer more readily than old 
ones; but even the oldest printed lines will leave the 
paper and adhere to the partly dissolved celluloid. 



It is reported that some time ago Mr. Louis Brennan 




Washing down a hill by means of "giant" hydraulic jets. The mud is carried down to the tide flats. 
EEGRADING A CITY BY MEANS OE HYDRAULIC SLUICING. 



alterations may be made before the final contracts for 
the two vessels are placed. 



In educating users in the proper care of a storage 
battery, there is still a great deal of work to be done. 
The majority of automobiles are cared for in garages, 
not always to their benefit. The owner of an electric 
car usually does not attempt to care for hia own ma- 
chine and do his own charging until he has familiariz- 
ed himself with the work. Moreover, he is dealing 
with his own property, and therefore naturally gives it 
special attention- 



been filled to a depth of 46 feet, and more. So far 
over ten million cubic yards have been removed out 
of the total of 13,586,977 cubic yards involved in this 
entire colossal piece of engineering. 

The work has progressed very rapidly. At first 
giant steam shovels were used; but later a new method 
of excavating was adopted, namely, the substitution 
of hydraulic jets for steam shovels. This is the first 
time that hydraulic methods have ever been used on 
the Pacific Coast for street grading purposes. So 
powerful are these jets that they quickly tear down the 
hills. The vast, masses of disintegrated earth are 



made an offer of his monorail to the Australian Com- 
monwealth, and the late government was considering 
the proposal at the time of its going out of office. 
The terms of the offer were that in consideration of 
the Commonwealth providing $57,500 for the construc- 
tion of the first full-sized car, and to enable the in- 
ventor to perfect his invention, the Commonwealth 
government should have the sole right for Australia 
to manufacture other cars on payment of a royalty 
Of 5 per cent on the cost price of all cars built within 
ten years after delivery of the first car ordered by 
the Commonwealth. 
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THE HEAVENS IN AFBIL. 

BY HINKY NORMS RUSSELL, PH.D. 

HE constellation Leo (which is 
illustrated in our initial let- 
ter) is one of the easiest to 
recognize in all the heavens. 
There is nothing else in the 
sky like the familiar "Sickle," 
with the bright star Regulus 
at the end of the handle; and, 
once seen, it can hardly he 
forgotten. Regulus is in the 
Lion's heart, and the curve of the sickle nearly out- 
lines his head. The three bright stars to the eastward 
are in his hind quarters and tail. Besides these, two 
fainter stars (not shown on our map) west of Regulus 
mark his fore paws, and the line of his hind legs is 
indicated by three small stars south of 6; and so, all 
told, we have one of the best cases (alas! too rare) of 
resemblance between a constellation and the thing for 
which it is named. The very bright object near the 
middle of the constellation is Jupiter. 

Some of the individual stars of the Lion deserve 
our notice. Regulus, according to the parallax meas- 
urements of the Yale Observatory, is a distant star, 
whose light takes about a century to reach us. To 
look as bright as it does, 
at so great a distance, it 
must really be of very 
great luminosity — accord- 
ing to the best data, about 
three hundred times as 
bright as the sun, or ten 
times as bright, in reality, 
as Sirius (which looks so 
much brighter because it is 
over ten times nearer us). 
The next star, in order 
of apparent brightness, in 
Leo is p Leonis, or Dene- 
bola, at the other end of 
the constellation. The Yale 
observers have also meas- 
ured its distance, and find 
it about one-third of that 
of Regulus. Its real bright- 
ness comes out some ten 
times that of the sun. 

None of the other con- 
spicuous stars in Leo has 
been the subject of meas- 
ures for parallax, and so 
we cannot continue our 
catalogue of their distances 
and real brightness. But 
the star 7 deserves atten- 
tion as a very fine double, 
whose v components, one 
three times as bright as 
the other, are separated 
by about 3% min. of arc, 
and so can be easily seen 
in a small telescope, with 
a suitable eyepiece. These 
two stars are moving to- 
gether through the sky, 
but their relative motion 
shows no sign of curva- 
ture as yet. It is probable 
that they are really re- 
volving about one another, 
but in a period of thou- 
sands of years, and an or- 
bit so large that the little 
piece of it over which they 
have passed during the 

century looks like a straight line. Below Leo, on the 
left, is Virgo, with one bright star, Spica, which, like 
Regulus, is at an enormous distance from us. The 
star 7 in this constellation is again a fine double. It 
can be easily found on the map, or without it, a little 
less than half way from Spica toward Denebola. 

In this case the period of revolution is about 180 
years, and almost a complete revolution has been ob- 
served. The orbit is a very eccentric ellipse, and the 
two stars, which are now not far from their greatest 
separation, were separated by only 1/15 their present 
distance in 1836. 

Below these constellations we find the huge Sea 
Serpent, Hydra, with two small groups, Corvus and 
Crater. The latter is inconspicuous, but the former is 
quite prominent. Its two uppermost stars point toward 
Spica, just as the "Pointers" do toward the Pole Star. 
The one nearest Spica is double — a much wider pair 
than those mentioned above. The star e Hydrae (in 
the Serpent's head) is too remarkable a double to pass 
by. It has an eighth-magnitude companion, 3% min. 
distant, which is visible with a small telescope. A 
large one brings out a fainter attendant, six times as 
far off, and a very powerful one reveals that the prin- 
cipal star itself is a very close double. This last pair 
is a rapid binary, completing a revolution in about 



fifteen years. The other two stars belong to the same 
system; but their periods of revolution must be count- 
ed by hundreds of years in one case, and thousands 
in the other. 

In the last we find Bootes, whose chief star, Arc- 
turus, forms an almost equilateral triangle with Dene- 
bola and Spica. Below its northern portion are Corona 
and Hercules (just rising). Draco is displayed, head 
downward, in the northeast, and Ursa Major is above, 
north and east of the zenith. Cassiopeia and Cepheus 
lie low along the northern horizon, and Ursa Minor 
extends to the right from the Pole. Perseus is low 
in the northwest, with Auriga above him. Orion, with 
Taurus on the right and Canis Major on the left, lights 
up the western sky. Gemini and Canis Minor higher 
up complete the tale of the brighter constellations. 

THE PLANETS. 

This is a poor month for the planetary observer. 
Only Jupiter is well placed, though Mars can be seen 
in the small hours of the morning. 

Mercury is in conjunction with the sun on the 21st, 
passing behind him. Before this time he is nominally 
a morning, and afterward an evening star, but he is 
practically invisible all the month. 

The same, word for word, may be said of Venus, ex- 
cept that the date of her conjunction is April 28th. 




At 11 o'clock: Mar. 8 

At 10'/4 o'clock: Mar. 16. 

At 10 o'clock: Mar. 23. 



At 9y 2 o'clock: March 30. 

NICHT SKY: MARCH AND APRIL 



Mars is morning star in Sagittarius, rising about 
2. A. M. in the middle of the month, and only moder- 
ately bright. 

Jupiter is in. Leo, and comes to the meridian about 
9 P. M. in the middle of the month. He is by far the 
most conspicuous object in the evening sky and, next 
to the moon, the one which most repays observation 
with a small telescope. 

Saturn is in conjunction with the sun on the 3d, and 
is practically invisible, except just before sunrise at 
the end of the month. 

Uranus is in quadrature with the sun on the 11th, 
and comes to the meridian at 6 A. M. Neptune is 
likewise in quadrature, on the 4th, but, being east of 
the sun, souths at 6 P. M. 

THE MOON. 

Pull moon occurs at 3 P. M. on the 5th, last quarter 
at 9 A. M. on the 13th, new moon at midnight of the 
19th, first quarter at 4 A. M. the 27th. She is nearest 
on the 18th, farthest on the 3rd and 30th. She is in 
conjunction with Jupiter on the 2nd, Mars on the 14th, 
Saturn on the 18th, Mercury and Venus on the 19th 
(when both planets and the moon are close together 
but all too near the sun to be seen), Neptune the 25th, 
and Jupiter once more the 29th. 

Princeton University Observatory. 



An Opportunity for Inventors. 

Among the numerous opportunities open to inventive 
genius at the present time, there is one problem the 
solution of which, in view of its vital importance to 
certain flourishing industries, possesses advantageous 
financial possibilities. A flourishing trade is main- 
tained in what may be termed the cheap and essential 
liquids of commerce, both of a domestic and industrial 
nature, which have to be placed on the market at a 
very low price. The best example of such a com- 
modity is vinegar. Unfortunately, however, such 
liquids have to be stored for transit in substantial, 
well-built, durable barrels made of oak, such as are 
used for the more costly alcoholic liquors and bever- 
ages. The result is that the package is worth more 
than its contents. Where the material is being trans- 
ported in bulk, say in casks of twenty-five gallons 
capacity or thereabout, the manufacturer seldom ex- 
periences any losses in non-returns or damage owing 
to their cumbrous nature, weight, and expense; but 
in those trades where recently it has been found 
necessary to adopt a small cask, say of six gallons 
capacity, to meet the demand of small tradesmen, 
different conditions prevail. The cask is small, and 
the purchaser often considers it a waste of time to 
return it to the manufacturer, while the imposition 

of a charge for non-return 
by the latter may mean 
the possible loss of a cus- 
tomer. Moreover, con- 
siderable expense is in- 
curred in maintaining 
these barrels, which suffer 
severely from damage in 
transit, and consequently 
require periodical over- 
hauling, such as rehooping. 
The result is that the 
manufacturer finds that 
the small cask trade is un- 
profitable, albeit it is a 
developing factor in his 
business. To remedy this 
state of affairs a demand 
has arisen for a new type 
of cask, and there are two 
possible solutions of the 
difficulty. One is the evo- 
lution of a strong small 
cask, capable of withstand- 
ing at least one railway 
journey, sufficiently cheap 
to enable the manu- 
facturer to give it away 
with the contents. The 
second alternative is the 
production of a cask in- 
finitely superior to the 
wooden barrel at present 
used, especially in point 
of durability, with neces- 
sity of repairs obviated, 
and comparing favorably 
with the oak cask in point 
of cost. The vessels of 
whatever material com- 
posed, must be of the 
same design as the or- 
dinary cask, and must 
conform with the regula- 
tions of railways and 
other carriers of mer- 
chandise. Care must be 
exercised in selecting a 
constructive material 
which shall be able to re- 
sist the corrosive or other characteristics of the 
it is to be filled — Chambers's 



At 9 o'clock: Apr. t 
At 8Vi o'clock: Apr. 1$> 
At 8 o'clock; Apr.' 22.5 



liquid with 
Journal. 



which 



The following case-hardening mixture is recommend- 
ed in the American Engineer and Railroad Journal. 
Put in a 2-inch layer of charcoal, broken into about 
1-inch pieces, and pack it down in the bottom of the 
box used for the case-hardening. Then sprinkle about 
1 pound of common salt over the charcoal, and 1 pound 
of pulverized sal soda over the salt. Then 1 pound 
of powdered resin is placed over the sal soda, and 1 
pound of black oxide manganese over the resin. The 
material to be case-hardened is now laid on this, care 
being taken not to place the pieces too close together 
or too close to the sides of the box. Between the 
pieces, charcoal is filled in and well packed, care being 
taken to have about 2 inches of charcoal between the 
different pieces, if they be large. Now the sprinkling 
of the compounds on the work is repeated in reverse 
order, so that a 2-inch layer of charcoal is placed on 
the top of the box. Sprinkle a little salt on the top 
of the charcoal, then put the cover on the box, calk 
with clay, and place the box in the furnace from ten 
to fifteen hours, heating it to a bright red. Then cool 
it in cold, clear water. 
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EUBNISHING THE WORKSHOP— V. 

BY I. O. BAYLEY. 

(Continued from the issue of March 13th.) 

THE SCROLL-SAW. 

The following description of a scroll-saw was given 
to the writer hy a first-class mechanic, who assured 
him that it was one of the most useful articles he had 
in his shop; and judging hy the number of times it 
was borrowed for cutting many shapes of ornamental 




woodwork, which can generally be found in almost 
any kind of house building, it spoke well for the me- 
chanic and the efficiency of the saw. Brackets up to 
3 inches in thickness were easily cut out, and all the 
ornamental scroll work on the outside of his beautiful 
framed house. 

A general side view of the saw is given in Pig. 13, 
while the lathe attachment, which will be described 
in the next article, is shown in dotted lines. The other 
illustrations give various details and sections. The 
reference letters, from A to Z, are duplicated on each 
figure, and tend rather to make an otherwise very 
simply constructed mechanism appear complicated. 

While the proper sizes of lumber will be given, there 
is no reason why every part of the saw cannot be made 
from such material as may be found around almost 
any house. 

It will be noticed that the framework consists of 
but three different sections of timber and 1-inch boards. 
The bottom framework is 2 feet 6 inches wide and 8 
feet in length over all. The height from the floor to 




the top of the table, J, is 3t feet 7%. inches. A list of 
material follows, with allowance for cutting where 
necessary: 

Pieces. In. In. Ft. In. 

2 (A) 3x4 x 8 

2 (D) 2x6 x4 4i/ 2 ' 

2.. (C) 2x6 x 3 4%, 

2 (I) 2x6 x 3 4% 

6 (B) 2x6 x 2 6%; 

1 (P) 2x6 x 1 

1 (G) 2 x 3%. x 4 6 

2 (H) 2 x 31/2 x 4 6 

1 (E) 2 x 3V2 x 3 3 

2 (F) 2 1 3% 1 3 3 

1 (Z) 2 x 31/2 x 2 71/2, 

1 (Q) 2 x 3y 2 . x 6 

2 (U) 2x2 x 1 

1 '. (X) 2x2 x 8 

1 (J) 1 x 36 x 3 

2 (K) 1x9 x 2 9 

1 (N) 1x3 x 5 1%, 

1 (M) 1x3 x 4 10%, 

1 (O) 1x2 x 5 9 

2 (L) 1x2 x 2 

2 (V) 1x2 x 1 

1 (W) 1x2 x 7%: 

1 (T) 1 x 1% x 1 9 

The upright D can be made from a 4 x 6-inch instead 
of two pieces as given in list, and the guides V with 
the block X can be made from 1-inch stuff. 

When level, the saw frames M and N are 15% inches 
apart, out to out. Pieces are secured to the ends, 
1-inch by 8-inch, cut to the same shape, and provided 



Scientific American 

with holes for an adjusting bolt, with washers top and 
bottom. The holes should be of suchj a shape to give 
ample room for this bolt. Mortises are cut in D for 
the saw. frame, 1% inches wide by 4% inches deep. 
They are centrally located with the frames, and the 
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top edge of the first mortise is 3 inches from the top 
of upright D. 

All the uprights and braces are cut where they come 
in contact with the bottom framework A and B; some 
of them being further secured to the inside face of the 
3-inch by 4-inch sills with nails or screws. While 
nails will be permissible, if clinched, it will make a 
more satisfactory job to use screws throughout the 
construction. The bearings can be made of hard wood, 
if there is any difficulty in procuring suitable ones 
made of brass or iron. 

An ordinary light buggy wheel, Y, is provided with 




a 4%rinch rim, made of %-inch oak or pine, bent into 
shape by steaming or soaking in water, and secured 
to the tire of the wheel, Y, by means of two false 
rims, or lugs, as detailed in Fig. 9. 

The saw blades are generally provided with a small 
hole at either end. By means of an ordinary wood 
screw or a bolt, one end of the saw blade can be con- 
nected to the arm N and the block X. The arm M, 
however, has a different attachment, to allow for the 
necessary alignment of the saw blade, and in all prob- 
ability this will necessitate the aid of a blacksmith, 




so a detail sketch is given (Fig. 10). The hole at 
this end of the saw blade is filed open to form a hook. 
Details of the guides U and the block X are also given 
in Fig. 10. 

The balance wheel S was purchased from a junk 
dealer. It was found insufficient in weight, when 
heavy stuff was to be cut, so an extra wheel was put 
on the end of shaft beyond the out-bearing Q. A strip 
of wood W was secured to the vacant holes left by 
the spindle and crankpin of the old wheel, and a new 
center made for the end of the connecting rod T, giv- 
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ing a stroke of 3% inches to the saw. The two strips 
V, secured to the upright P, are used to hold down the 
bearing by means of a hardwood wedge driven over 
the top, as indicated in Figs. 14 and 15. 

The hardwood pulley R is 6 inches diameter and 5 
inches face. It is secured to the shaft in the manner 
shown in Fig. 11. A simple brake, made from a piece 
of 3-inch by 4-inch timber, shaped on one edge to fit 
the rim of the wheel, and operated by the foot, Is 
shown in Fig. 11, it having been omitted In the gen- 
eral views. The connecting rod T is made from hard- 
wood, 21 inches long, 18 inches center to center of 



holes for two ordinary wood screws, to connect tha 
ends to the block X and crank W. 

Ordinary jig-saws are usually provided with bellows, 
so an arrangement similar in construction is given in 
Fig. 12. The bellows are of sheepskin or soft leather. 
The head is to be secured to the under side of the 




table J, and the bottom furnished with a leather flap 
valve on the inside. The opening must of course clear 
the arm N; so also must the tube connection. 

The motive power of this scroll saw is of course 
someone at the crank end of the driving wheel Y, but 
there is no reason why the wheel and its supports 
should not be taken off, and a small gas or oil engine 
connected direct to the pulley R with a belt. When 
the saw is not in service the wheel may be taken off 
and the framework placed against the end wall, or 
even hung up. 

• (To oe continued.) 
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THE HANDY MAN IN THE FACTOEY. 

BY K. R. HENRY. 

One is apt to think of the handy man as a potter- 
ing amateur, who delights to dabble at all classes of 
work, but cannot do any single thing in a thorough, 
workmanlike manner. While there are such handy 
men, they constitute only a part of the classification, 
which is broad emough to include the most skillful 
mechanics. . In the large machine shop it frequently 
happens that a special piece of work of unusual char- 
acter must be done. The ordinary mechanic is non- 
plussed. He cannot do anything out of the common 
run. But the handy man steps forward, and suggests 
a brand-new method of procedure, which solves the 



«MP 




A MILLING ATTACHMENT EOS THE LATHE. 

difficulty. Every machine shop needs a handy man, 
and here is a case in point. In a certain factory 
where the writer was employed, a machine was being 
constructed which called for a 3-inch shaft cut with a 
spiral groove of very fiat pitch. It was impossible 
to cut this groove with a screw-cutting lathe, owing to 
the unusual pitch. The piece was too large for the 
universal milling machines in the shop, and the pitch 
was not flat enough to be cut in a planer. 

The handy man of the shop proposed that a milling 
attachment be used. Accordingly, a bracket A was 
made with bearings for two shafts B and C, lying in 
planes at right angles to each other, the one horizontal 
and the other inclined. The horizontal shaft B was 
fitted with a worm, which meshed with a gear D on 
one end of the shaft 0, the opposite end of which car- 
ried a face mill E. The inclination of the shaft was 
such that the plane of the cutter coincided with the 
desired pitch of the spiral groove. The bracket A was 
bolted to the cross-feed slide of the lathe. The shaft 
B was fitted with a pulley F, which was belted, to a 
long pulley or drum Q- on the countershaft above. A 
special gear was required to feed the carriage at the 
requisite speed. A bracket H was bolted to the head- 
stock of the lathe, and furnished bearings for a shaft 
which was fitted at one end with a pinion J, adapted 
to engage the face gear of the back drive, and at the 
other with a gear E, adapted to mesh with a gear L 
om the feed screw. By this means a 12 to 1 reduction 
was furnished between the face plate and the screw. 
The low speed of the driving pulleys was used, so that 
a single rough cut and a finishing cut sufficed to form 
the spiral groove in the shaft. 
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BECENTLY PATENTED INVENTIONS. 
Pertaining to Apparel. 

CLOTHES-HANGER.— H. K. Smith, Union 
S. C. The Invention provides a hanger which 
■can be used for hanging up suits, jackets, etc., 
and which will dispense with the ordinary 
hooks in connection with the body or main 
oar of the hanger. The hanger will prevent 
snagging or tearing of garments resulting in 
the rush of business from the use of hooks in 
suspending the garment hangers. 



Of General Interest. 

MOLD AND MEANS FOE MAKING THE 
SAME. — E. A. Connbe, Tacoma, Wash. The 
mold is more especially designed for use in 
making concrete columns such as are used in 
buildings and other structures to permit of its 
being conveniently and quickly built up and 
each part accurately placed in position and 
firmly secured one to the other, and parts of 
the mold being readily removable after the 
column is built. 

FIREPROOF WALL. — W. Detden, New 
York, N. Y. The Invention relates to fire- 
proof construction, and the object is to pro- 
duce a wall which will resist the passage of 
flame through it. It concerns itself not only 
with the construction of the wall Itself, but 
also with the blocks out of which the wall is 
constructed. 

COLLAPSIBLE PACKING-BOX. — M. T. 
Lynch, Jr., New York, N. Y. The aim in this 
instance is to provide a packing box, more 
especially designed to take the place of ex- 
pensive wooden packing boxes, and which is 
durable in construction, capable of standing 
hard usage in shipping and the like, and at 
the same time fully protecting the contents 
of the box. 



axial alinement with the lathe centers, for 
the latter to engage the axle and allow the 
same to be rotated for turning the wheels. 

Note. — Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 



\Notes .--, - 
and Queries. 




Kindly write queries on separate sheets when writing 
about other matters, such as patents, subscriptions, 
books, etc. This will facilitate answering your ques- 
tions. Be sure and give full name and address on every 
sheet. 

Full hints to correspondents were printed at the head 
of this column in the issue of March 13th or will be 
sent by mail on request. 



Machines and Mechanical Devices. 

CLOCK COMBINED WITH COIN-FEED 
WINDING-UP APPARATUS.— A. G. P. Wiin- 
gaard, Romersgade 3, Copenhagen,' Denmark. 
The present invention pertains to a clock in 
which a clock combined with a winding up 
mechanism is provided with a stop device ar- 
ranged in the clock, which device when in the 
normal position prevents the clock from being 
wound up. This device is released by means 
of a coin introduced into the clock through a 
coin chute. 

CHANGEABLE-SPEED GEARING. — W. 
Moeeow, Fremont, Neb. The gearing is such 
as used in connection with motor cycles or any 
other types of machinery where it is desirable 
to increase or decrease the speed rapidly while 
the machine is in motion. One object of the 
invention is to provide a changeable speed 
belt driver which may be adjusted while the 
machine is in motion. 

MICROMETER-GAGE. — L. Mastbanqel, 
New York, N. Y. The invention provides a 
standard serving as a support for a laterally- 
extending arm, and at the end of the arm 
an indicating mechanism is provided whereby 
the distance between the end of a movable 
member at the end of the arm and the base 
for the standard may be read on a suitable 
dial carried by the arm. 

APPARATUS FOR FEEDING FLOUR IRON 
ORE TO BLAST-FURNACES. — E. L. Haepbe, 
Jb., Big Stone Gap, Va. This invention re- 
fers to improvements in the apparatus for use 
in feeding of flour iron ore, that is, ore in an 
extremely fine state of subdivision, to blast 
furnaces, in such a manner that it will not be 
blown out immediately by the blast, but will 
become amalgamated with the molten mass In 
the bosh of the furnace. 

DIPPING-MACHINE.— W. B. Ceockee, New 
York, N. Y. This invention relates to con- 
fectionery machines, and its purpose is to pro- 
vide a machine, more especially designed for 
coating marshmallows held on biscuits or cakes 
with chocolate, icing, cocoanut or other coat- 
ing material and without submerging the bis- 
cuits or cakes in the material. 

BREAKAWAY-CLUTCH FOR ELEVATORS 
AND MINE-CAGES. — M. C. Hutchings, Boze- 
man, Mont. The invention relates more par- 
ticularly to self-detaching hooks such as are 
already known for use in the attachment of 
shaft cages or the like to the swing chains. 
An object is to provide a self-detaching hook 
which will automatically release the cable-hold 
when the elevator car or cage has been drawn 
too high, as, when the engine which operates 
the winding drum is beyond control. 



to the ceiling of a room, where its descent 
upon cooling is prevented by diffusion. The 
explanation involves chemical, physical, and 
physiological considerations and cannot be at 
all completely given here, but you will find 
it admirably discussed in an article by Prof. 
Vivian Lewes, a high authority on this subject, 
in our Supplement, Nos. 1661 and 1662, which 
we shall be glad to send for 10 cents each, 
postage paid. 
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Railways and Their Accessories. 

RAILWAY-WHEEL MOUNTING. — J. H. 
Beown, New York, N. Y. The purpose here! 
is the minimizing of the friction incident to, 
and the power required in, rounding curves, 
and reducing lateral stress on rails tending to 
spread the gage. To this end the wheel is 
pivotally supported at one side to swing in a 
horizontal plane, which admits of the turning 
%l the wheel, by the contact of the flange 
with the rail, in the direction of the track. 
This is preferably done by journaling the axle 
In a bearing-box at the outside of the wheel, 
Saving substantially vertical trunnions. 

LIFTING DEVICE. — J. P. Renbkeb, Logans- 
port, Ind. The invention relates to lathes for 
turning a pair of car or locomotive wheels 
mounted on an axlej and its object is to pro- 
vide a device arranged to permit of conveni- 
ently lifting the wheels to bring the avl« In 



(12055) E. E. B. asks: 1. Could a 
24-volt storage battery in an automobile be 
replaced with 12 dry batteries of 2 volts 
each in case of emergency? A. A dry cell 
when fresh may have 1.4 volts. To replace a 
24-volt storage battery will require as many 
dry cells as 1.4 is contained in 24 volts, or 
17 dry cells. 2. Would the motor in Supple- 
ment No. 641 run a bicycle if more cells of 
battery were used? A. The motor in Supple- 
ment No. 641 is not adapted to be attached 
to a bicycle, nor has it power enough to drive 
a bicycle. 3. Please give me formula for 
bichromate battery, and also for chromic acid 
battery. A. For a bichromate of potash solu- 
tion take water 1 gallon, sulphuric acid 1 
quart, and potassium bichromate 1 pound. 
Pour the acid Into the water slowly with con- 
stant stirring, and add the bichromate while 
hot. Use when cold. Bichromate of soda may 
be used in place of the potash salt ; many think 
to better advantage. For a chromic acid solu- 
tion take 6 quarts of water, 1 pint sulphuric 
acid, and 1.5 pounds chromic acid. Mix and 
use as above. 

(12056) C. C. W. asks: Will you 
kindly answer and settle a very simple but 
confusing question? A horse running away 
attached to a four-wheeled wagon turns a cor- 
ner sharply, and the wagon overturns. Which 
way does It tip over? That is, in or toward 
the corner or outward or away from the 
corner? It is not supposed that the wheels 
stick in striking an obstruction that over- 
throws the wagon or that it Is overthrown by 
cramping the wheels so as to tip it over. In 
going around the corner, the corner being a 
curve, can the inside wheels get off the ground? 
\vill not the outside wheels gradually rise 
from the ground until the wagon tips in or 
toward the corners? A. Under the conditions 
you mention, when the wheels lock against the 
side of the buggy, it must turn over toward 
the side upon which the wheels are locked, 
1. e., toward the corner it is turning. This 
is the only case in which a vehicle turning a 
corner too sharply overturns inward ; in an 
automobile, for instance, turning a right-hand 
corner, the right-hand wheels leave the ground 
first and it turns over onto Its left side from 
its momentum tendency to go straight on. The 
causes are different in the case of the buggy, 
the inner side being first retarded by the 
locking of the wheel. 

(12057) C. B. B. asks: I have a prob- 
lem to submit, the solution of which will con- 
fer a great favor upon the writer. There are 
two large public halls with practically no 
ventilation ; one is illuminated by gas, the 
other with electricity. Both rooms are occu- 
pied by the same number of people. In which 
room, the former or latter mentioned, is the 
air purest? Does not the gas have a tendency 
to purify the oxygen by consuming a large 
percentage of the impure air or hydrogen? 
A. Although not at all for the reasons you 
give, it has been sufficiently proven that under 
equal conditions of ventilation (whether good 
or bad) the air at breathing level In any 
room Illuminated by gas will, after several 
hours' occupation by a number of persons, be 
more healthful than if the same room was 
electrically lighted. The products of combus- 
tion of a gas flame in air are largely identical 
chemically and nearly identical physically with 
those of exhalation from human lungs, and as 
the least quantity of gas consumed by a single 
burner (say 4 cubic feet of gas per hour for 
an atmospheric incandescent mantle) produces 
2 cubic feet of carbon dioxide per hour, while 
an average man breathes out only 0.6 cubic 
foot per hour, one gas burner vitiates the air 
of a room more than do three persons. As 
Incandescent electric lamps not merely add 
nothing to the impurities of the atmosphere, 
but withdraw no oxygen from it, it has been 
assumed not unnaturally that it must be the 
most hygienic form of illumination to employ ; 
but in the years which have elapsed since elec- 
tricity was first used for lighting purposes, 
experience has increasingly proved the con- 
trary. The burning of gas does not In any 
way purify the air or consume any Irrespirable 
constituents — quite the contrary ; but because 
the heating effect of gas in proportion to its 
lighting effect is so much higher than that of 
electricity, the carbon dioxide, otherwise much 
heavier than air. in heated Hiiffiplently tn ranh 
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MUNN & Co. 36,Broadwa »- New York 

Branch Office. 625 F St, Washington. D. C. 



INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

March 23, 1909, 

AND BACH BEARING THAT DATE 

[See note at end of list about copies of these patents.] 



Account keeping system, D. L. Cline 916,270 

Adjustable gage, S. P. Atkinson 916,252 

Adjustable mold, T. G. Johnson 915,863 

Aerial tramway, marine, G. W. Jackson.... 916,158 

Agricultural implement, B. Weerts 915,814 

Agricultural implement, W. Wright 916,087 

Agricultural implement, C. Schardt 916,202 

Air and controlling its temperature, machine 

for humidifying and cleansing, D. P. 

Gosline 916,146 

Air brake, fluid pressure, W. M. Austin 915,724 

Air, compressing, W. K. Richardson 916,019 

Air compressor, G. Foil 915,759 

Air compressor, Wilcox & Brabson 915,815 

Air conditioning machine, D. P. Gosline 916,147 

Air regenerating apparatus, R. von Foregger 915,760 

Aldehydes, making, Ellis & McBIroy 915,946 

Anchor, F. Baidt, Jr 916,384 

Anchor, earth, F. B. Miller 915,784 

Ash pan, locomotive, T. W. Helntzelman. . . 916,150 

Automatic switch, safety, F. M. Hall 915,854 

Automaton, 0. W. Clark 916,105 

Automobile rear axle driving mechanism, 

Winton & Anderson 915,920 

Automobile wheel hub, A. A. De Mars 916,118 

Axle, J. B. Symons 915,902 

Axle box and spindle, B. B. & M. B. Stev- 
enson 916,213 

Background support, J. A. Holmes 916,316 

Bag Ailing machine, P. A. Frye 915,847 

Bag holder, G. M. Clagett 915,740 

Band saw guide, J. A. Ansley 916,248 

Barrette, J. Wilcox 916,079 

Battery. See Secondary battery. 

Battery chute, C. O. Poor 916,011 

Bed canopy, J. N. Moody 915,785 

Bed, folding, P. G. Hubert 915,964 

Bed, press, F. C. Leethem 915,868 

Beefsteak tenderer, G. C. Givens 916,145 

Beer, brewing, L. Nathan 915,791 

Bell, electric signal, H. W. Eden 916,284 

Bicycle pump, Speck & Henschen 916,211 

Binder, C. B. Richardson 916,369 

Binder, loose leaf, J. S. McComb 915,790 

Binders, sheet for loose leaf, J. S. McComb. 915,789 
Board making machine, cellular, S . M. Lang- 

ston 916,170 

Book, cumulative, T. Scholes 916,034 to 916,036 

Book rest, adjustable, L. Valentine 916,066 

Book, such as ledger, order book, etc., loose 

leaf, A. T. Warne 915,812 

Boot or shoe heel cushion, A. A. Meyer 916,350 

Bottle sealing device, H. P. Roberts 916,198 

Bottles or other receptacles, machine for 

filling, T. Sr., & B. L. Baines 915,725 

Box, B. L. Ansorge 916,249 

Box coupling, junction, B. S. Morrell 915,990 

Box covering machine, T. H. Wible 916,078 

Box folding machine, B. W. Labombarde 915,971 

Boxlock, carrier, L. L. Savoy 915,799 

Box plane, core, C. B. Martin 916,344 

Bronzing machine, H. Lamberger 916,330 

Broom holder, L. J. Powers 915,886 

Brush, K. Watanabe 916,071 

Brush, H. Alexander 916,383 

Brush holder, W. A. Turbayne 916,065 

Bucket, dumping, J. H. Lance 916,331 

Buckle, H. D. Sargent. 915,798 

Buckle, F. Loeb 916,173 

Building construction, S. Toye 915,908 

Building, fireproof, M. J. Dawkins 916,276 

Bundle tie, J. E. Wright 915,922 

Burial case or vault, McCormick & Kridler. 916,182 
Buoy for saving life and for communicating 

between a ship and other objects or the 

shore, T. Bredsdorff 915,730 

Burial vault, Weltner & Allebaugh 916,074 

Butter cutter, J. G. & B. B. Carmiehael 915,935 

Cabinet, B. Keltz 916,326 

Cable tension holder, B. J. Hoode 916,317 

Cage lock, J. W. Unger 916,380 

Calendar, perpetual, J. F. Stimson 916,051 

Calk, detachable, W. J. Koontz 915,970 

Camera finder, W. B. Shanley 916,205 

Camera shutter operating device, chrono- 

metric, Martin & Petri 916,346 

Camera tripod, W. C. Bvans 916,286 

Can cover, milk, R. Bray 915,825 

Can cover, milk, T. Bray 915,931 

Can top, H. L. Freeborn 915,845 

Canning furnace, C. C. May 915,984 

Capping machine, Mueller & Gwinn 915,992 

Car coupling, D. Alf ord 916,246 

Car door, passenger, Skov & Scullin 916,045 

Car, dump, F. Seaberg 915,800 

Car, hand propelled, C. D. Orcutt 915,880 

Car passenger registering apparatus, J. J. 

McDermott 916,359 

Car pipe line coupling, P. A. Senecal 915,894 

Cars, etc., route or destination indicator for 

tram, A. K. Baylor 916,256 

Cars, end gate for mine, F. C. Greene 916,401 

Carbon black from peat, obtaining, J. E. 

Smith 916.049 

Carbons, apparatus for forming perforated, 

M. W. Allen 916,088 

Carbureter controller, A. O. Stewart 916,214 

Onutor whopl. I. P. T*. Ohl 915,909 



Casting safe knobs, means used for, W. T. 

Bausmith 915,820 

Castings of aluminium and aluminium al- 
loys,, making, B. Blougb 915,727 

Castings of aluminium and aluminium al- 
loys, mold for making, E. Blough 915,728 

Cement, T. Jones 916,165 

Centrifugal separators, automatic feed regu- 
lating float for, C. A. Edlund 916,398 

Chain hoist, friction, R. B. Cross 916,111 

Chain hook, R. Owen 916,005 

Chair with adjustable seat, J. A. Wilkinson. 916,080 

Channeling machine, W. Prellwitz 916,013 

Chimney cap and ventilator, R. T. Merrill.. 915,871 

Churn, J. B. Mellinger 916,349 

Cigarette holder, W. Beamish 915,726 

Cigars, device for incising the ends of, C. 

G. Taylor 915,807 

Circles, instrument for describing arcs of, 

A. W. Allen 915,926 

Clasp. See Garment supporter clasp. 

Clay condensers for retorts, machine for 

molding, Garrison & Whipple 915,848 

Clock, V. B. Duncanson 916,123 

Clockwork pivot holes, hardening, C. Griv- 

olas 915,762 

Clothes drainer, A. P. Shepherd 916,041 

Clothes drier, J. Surprise 916,053 

Clothes steamer, W. B. Grover 915,763 

Clover seed buncher trip device, O. Ij. Keiser 915,773 

Clutch, Potter & Johnston 916,195 

Clutch, B. C. Smith 916,377 

Clutch, friction, A. N. Woods 916,086 

Coal leveling machine, Rouse & Neemes 916,200 

Cock, gage, A. H. Jettinger 916,163 

Cock, gas, A. G. Sherman 916,043 

Coffee or tea container, W. Kingsbury 916,327 

Coin holder, W. H. Garland 916,293 

Coin separator and counter, J. M. Johnson.. 915,965 
Collapsible box and crate, McFarland & Tope 916,360 

Collapsible rack, R. A. Wilson 916,241 

Collar ironing, dampening, folding, and shap- 
ing machine, S. J. Miller, et al 916,178 

Column clamp, J. B. Langf ord \ 916,169 

Comb, back, W. C. Krueger 915,775- 

Comb cleaning attachment for strippers or 

harvesting machines, A. J. Brownscombe 915,932 

Combination lock, O. M. Larkln 916,334 

Composition board and producing same, H. 

L. Hollister 915,860 

Composition of matter and tempering same, 

M. S. Woelfel 916,214 

Compressor quantity regulating device, ro- 
tary fluid, A. Huguenin 916,156 

Concrete blocks, molding, H. Briggs 916,260 

Concrete building blocks, gage for the spac- 
ing apart of; C. M. Maddux 915,982 

Concrete floor, F. W. Skinner 915,801 

Concrete piers, etc., corner plate for, J. C. 

Sunderland : 916,378 

Concrete walls, manufacture of, C. C. Mc- 
carty 915,995 

Concrete walls, mold for use in erecting, C. 

H. Witthoefft 916,084 

Connector, terminal, C. Cuno 916,390 

Cooling apparatus, Iveson & Wilson 916,319 

Coop, brood, D. M. Primm 916,014 

Core, J. Wlttliff 915,817 

Corn husker, Butler & Widerman 915,934 

Corn slicing machine, L. H. Kellam 916,168 

Cotton picker, C. C. Wilson 915,816 

Counter controlling mechanism, W. H. Shep- 

pard 916,042 

Coupling, R. Whitaker.. 916,382 

Crate, collapsible, L. B. Pound 916,012 

Cream separator, Bailey & Ganlard 916,254 

Creosote, obtaining strong aqueous solutions 

of, D. Lodigiani 915,977 

Crop treating machines, shock handling at- 
tachment for, J. B. Schuman 916,204 

Cultivator, A. C. Newcomer 916,184 

Curtain fixture, A. Hansen .'...,... 916,307 

Dental plugger, W. G. Church 916,387 

Desk, school, J. M. Taylor 915,903 

Differential mechanism, B. W. Brockett 915,827 

Disinfector, F. J. Gaus 916,143 

Display box, M. W. Just 915,967 

Display rack, T. A. Thompson 915,906 

Distributing receptacle, W. R. Comings 915,742 

Ditching machine, A. I. Hovland 915,963 

Door, A. J. Ellis 916,128 

Door closer and check, J. Bardsley 915,819 

Door, folding grain, J. B. Chantler 915,739 

Door operating device, mine, J. M. Sausser . . 916,027 

Draft equalizer, J. O. Price 916,194 

Draw bar, railway, H. L. Allen 915,722 

Dressing table, C. A. Warren 915,913 

Drier, sand, J. A. Mumford 915,787 

Drinking fountain, Hamrlck & Tobey 915,855 

Driving mechanism, L. A. Hill 915,858 

Drying structural parts, means for, A. 

Knapen 915,969 

Dye and making same, azo, C. Jagerspacher. 916,161 
Dye and making same, gray vat, J. Hoff- 
mann 916,154 

Dye and making same, red violet, Schmidt 

& Bryk / 916,029 

Dye and making same, vat, Schmidt & Bryk 916,030 

Dye, azo, Jordan & Neelmeier 916,323 

Dyeing apparatus, yarn, C. Corron 915,939 

Egg desiccating apparatus, A. Fullerton, 

916,138, 916,139 
Electric accumulators, regenerating, C. 

Luckow 915.980 

Electric brazing apparatus, W. M. Fulton... 916,140 

Electric closet appliance, M. D. Murray 916,355 

Electric head cap, G. M. Branaman 915,824 

Electric light cord support, Narum & Jacob- 
son 915,997 

Electric switch or signal controlling appa- 
ratus, N. T. Shaw 916,039 

Electrical control system, P. H. Thomas.... 916,223 
Electrical distribution system, A. S. Hub- 
bard 915,768 

Electrical distribution system, F. J. White. . 915.915 

Electrical heater, J. A. Mears, Jr 916,348 

Electrically-driven stages, lifts, and the like, 

device for controlling, A. Bohmer 916.259 

Electrodeposits which can be removed from 

their base, H. Schmidt 916,033 

Electrolytic process, H. L. HolliS 916,155 

Elevating device, B. Burk 916.267 

Elevator guide rail oiler, E. I. Pearson 915.794 

Elevator leg drive, S. F. Evans 915,947 

Embalming and burial casket, 0. L. Barnes. 915,928 

Emergency coupling, R, A. Terheun 915,904 

Engine carbureter, explosive, D. J. Cart- 
wright 916,103 

Engine spark timer, internal combustion, 

Schaaka & Cowie 915,891 

Engine starting device, internal combustion, 

A. C. Wells 916,073 

Engine starting mechanism, internal com- 
bustion, E. C. Gentzler 916,296 

Engraving block, F. A. Missman 915,872 

Envelop, S. B. Swift 915,806 

Evaporator, T. Suzuki 916,054 

Excavator, T. H. Walker 916,232 

Excavator frame structure, traveling, L. 

Mayer 916,347 

Bye shield, A. F. Burdick 915,738 

Eyeleting machine, J. B. Mclntire 915,996 

Fence, B. Trebilcock 916,228 

Fence construction, S. R.- Johnson 916,322 

Fence, wire, C. R. Peters 916.192 

File, expansive, H. E. Shedd 916,206 

Filter, water, R. M. Baxter 915,821 

Fire alarm system, J. Donitz 916,280 

Fire alarm, telegraph, and telephone system, 

combined, M. Garl 916,142 

Fire escape, R. T. Brown 916,100 

Fire escape, A. Alstadter 916,247 

Fire system high-pressure connection, W. T. 

Cameron — 916,268 

Fluid pressure cut-off, R. Davis 916,114 

Fly paper holder, Bonin & Mason 915,822 

Folding box, M. Dettka 916,278 

Foldingchair, F. B. Tibbetts 916.062 

Folding seat. W. Kalitzky 916,379 

Folding seat and luggage box, adjustable, J. 

R. Maloney 915.983 

Fork return mechanism, H. Richardson 915,888 

Fowl singeing apparatus, M. B. Rennow 915,729 

Fruit picker, L. h. Swan 916,055 

Fruit processing device, C. F. Fleming 916,290 

Furnace, D. Wedge 916,234 

Furnace pneumatic discharging apparatus, S. 

B. Hitt 916,314 

Furnace traveling grate, J. F. Cunneen 916,112 

Fuse. Inclosed, P. S. Keefer 916,167 

Gambrel stick, G. H. Poist 916,010 

Game apparatus, D. H. Talbert 916,050 

Garment holder. B. J. Riinkingham 915,737 
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The Prime Object 

with ev«ry machinist is lo pro- 
duce tbe best utid most effective 
work. To do this it is necessary 
to have the ri^tit kind ot loots. 

"STAR" LATHES 

are " first aids" to evpry mechanic 
and student. They are acknowledged 
superior in design aud in effective- 
ness. Catalogue "I!" explains. 
THE SENECA FALLS MFG. CO. 
695 Water St., Seneca Falls, N. Y. 



Engine and Foot Lathes 

MACHINE SHOP OUTFITS. TOOLS AND 
SUPPLIES. BEST MATERIALS. BEST 
WORKMANSHIP. CATALOGUE FREE 

SEBASTIAN LATHE CO.. 120 Culvert St., Cincinnati. 0. 

Cnnt anrl Dnufor an<l Turret Lathes, Plan- 
rUUl dllU rUWcr ers, Shaoers, and Drill Presses. 
SHKPAKIJ LATHE CO.. 133 W. 2d St. Cincinnati, O. 



FOSTER SHOCK ABSORBER 

A new 
and 
simple 
device 
for 
elimi- 
nating 
exces- 
sive 

spring action without 
destroying the resi- 
liency or free central movement. 
Elliptical shaped cup. 
Write for particulars. 

GABRIEL HORN MFG. CO., Cleveland, Ohio 





CONCRETE HOUSES 

Cost Less Than Wood 

More handsome than Brick, Dur- 
able as granite. A Pettyjohn $35.00 
concrete block machine, sand, gravel 
and cement are all that is needed. 
Simple, em*y iinil quick. We 
furnish full instructions. Save money 
for yourself or make money by 
stilling blocks. 



taaa**-" 1 Write fnr ratalog and suggestions 

THE PETTYJOHN CO., 615 N. Sixth Street, Terre Haute, Ind. 




MIS 



GRINDER 

Has no pumps, no valves. No 
piping required to supply it with 
water. Always ready for use. Sim- 
ples! in construction, most efficient 
in operation. Price will interest you 

VV. F. A J\0. HAHKES CO., 

Established 1872. 
1999 Ruby St.. Roeklord, 111. 




The BARKER MOTOR 

LftSfrom the first shown itself to be 
of superior design. Mechanical 
ideas of proven worth, combined 
with the best materials and careful 
attention to details make it 

THE LEADER OF ITS CLASS. 



.L. Barker, Norwalk, Conn. 





JAGER Marine 
^-Cycle Engines 

Skillfully designed and well 
built. Single lever control, com- 
bining automatic carburettor 
witb spark advance. Develops 
wide speed ranue and reliability 
u n der most t ry ing cond ition s 
SizesStotiO h. p. Send for catalog. 

CHAS. J. JAGER CO. 
281 Franklin, cor. Batterymarch St. 
Boston, Mass. 



"Aeronautics" 



American Journal of 
Aerial Locomotion 



Read the Enormous Progress in Flying Machines 
and Airships. 

Nothing happens aeronautlcally anywhere in the 
world unrecorded in this magazine. 

The Only Aero Journal in America. Third year. 

Send for sample copy. 

1775 Broadway, New York 



Gas, Gasoline and 
Oil Engines 

Including Producer Gas Plants 

By GARDNER D. HISCOX, M.E. 

Sixteenth Edition, Revised, Enlarged and Reset. 

Size 6 l Ax9 l A inches. 442 pages. 351 

illustrations. Price $2. SO postpaid 

THIS new revised and enlarged edition is a com- 
plete, comprehensive and thoroughly up-to- 
date work, treating fully on the construction, 
installation, operation and maintenance of 
gas, gasoline, kerosene and crude petroleum engines. 
It treats on the theory of gas, gasoline and oil 
engines as designed and manufactured in the 
United States, for stationary, marine and vehicle 
power, together with their care and running. 

Electric ignition by induction coil and jump spark 
are fully explained and illustrated. Valuable in- 
formation on the testing for economy and power 
and the erection of power plants is also included. 
The special information on producer and suction 
gasescannot fail to prove of value to all interested 
in the generation of producer gas and its utilization 
in gas engines. A list of the leading gas and oil 
engine manufacturers in the United States and 
Canada, with their addresses, is included, as well as 
a list of United States patents issued on gas, gaso- 
line and oil engines and their adjuncts from 1875 
'to date. 

MUNN & COMPANY, Publishers 
361 Broadway, New York 



(Jnrment supporter clasp, B. F. Orewller. ... 

Gas generator, 11. von Foregger 

Gas generator, acetylene, E. M. ltusenblulh . 

Gas generator, oil. A. A. Osborn 

Gate, T. J. Van Pelt 

Gate fastener, wire, J. Poslle 

Gate, swinging, It. M. Olson 

Gear for internal combustion engines, igni- 
tion, R. Ilennig 

Gear for traction engines, A. Ilarrold, re- 
Issue 

Gear generating machine. It. Wall work 

Gear, motor vehicle drive, W. II. Thomas... 

Gears, cutting, W. F. Zimmermann 

Gearing, clutch, G. A. Steinle 

Glass Mowing machine, II. lit 1 tie 

Glass Cutter, B. F. Baldwin 

Glass drawing process, A. K. Spinasse 

Glass making apparatus, wire, Swearer & 
Toy nl tee 

Glasses, shooting, C. E. Cook 

Glove, baseball, L. A. Treaey 

Glue cutting apparatus, Kicklln & Bergquist 

Grain into form for food, machine for manu- 
facturing. IT. D. Perky 

Grain weighing and bagging machine, M. 
Davis 

Grain weighing machine, M. Davis 

Granulators, apparatus for moving material 
from, W. R. Warren 

Grate, A. S. Roberts 

Grate bar, hollow, E. J. Gordon 

Grate trivet, A. S. Cooper 

Grooving machine, II. P. Towns? ml 

Guard locking device, seat, S. E. Jackimin.. 

Gun sight, C. II. Tessev 

Hack, J. A. Costa 

Hair net. A. Burnet, et al 

Hair tonic, E. D. Marshall 

Hammer, drop, J. W. Wagner 

Harrow, disk, F. B. Niesz 

Harvesting and husking machine, corn, I). & 
•T. Wandscheer 

Hav loader, N. O. Henderson 

Hay stack, F. J. Steele 

Headlight, F. Buchanan 

Heater, R. C. Franinton 

Heating system, A. (J. Paul 

Hemstitching device, II. A Elchoi-n 

Hinge, A. N. Thomas 

Hitch strap holder. I>. K. Hendricks 

Hook and eye, Dohan & Waterman 

Horse collars, machine for stuffing, I.,. J. 
Powers 

Horsehair fabric interweaving machine, 
curled, A. It. Billington 

Hose coupling. S. Mednvurski 

Hose coupling, E. W. Whltmnre 

Hose, high pressure. T. B. Ford 

Hose holder, lawn and garden, ,T. R. Bar- 
rows 

Hose supporter clasp, V. Gninzluirg 

Hot-air furnace. C. C. Knauss 

House. See Malt house. 

Hub attaching device, R. T. Daniel 

Ice cream freezer. F. E. Whitney 

Ice cream, manufacturing, T. L. Valerius... 

Ice cream scraper. D. II. Mosteller 

Ice creeper, E. W. Fletcher 

Implement clamp, S. C. Lawlor 

Index reference file. F. E. Richardson 

Indicating apparatus resetting mechanism, 
P. Reichert 

Indigoes and making same, highly bromln- 
ated, A. Schmidt 

Insect destroyer, J. A. Ilaefele 

Insulating material, composition of matter 
for and making. Keller & Jamieson 

Iodin, extracting, E. Hermann 

Ironing table, F. C. Lloyd 

Jewelry, F. E. Dickey 

Journal box for side-head frames, W. II. 
Winborne 

Key, wedge, C. P. Tate 

Kitchen and other uses, combined solid fuel 
and gas range for, O. II. Miller 

Kitchen range, C. II. Miller 

Knife grinding machine, band cutter, N. 
Siglin 

Knitting machine stop mechanism, D. T. Ber- 
lizheimer 

Lamp, A. J. Prenosil 

Lamp adjustable bracket, F. G. Douglas.... 

Lamp, night, G. W. Portion 

Lamp refractor and shade. G. II. Ricke.... 

Lantern polychrome attachment, F. E. Ken- 
ney 

Last, J. T. Brown 

Latch , R. E. Mosher 

Latch, II. Ilolford 

Lawn protector, E. E. Lillegren 

Leather, imitation, M. Pianko 

Leather, machine for mending imperfections 
In patent, W. A, Dunbar 

Leather, treating partially tanned, W. II. 
Teas 

Ledger, F. II. Smith 

Lightning conductor and antihummer, E. 
nail 

Lights, smoke and heat deflector for, J. Sil- 
verberg 

Liquid disi>ensing apparatus, hydrocarbon, ,T. 
B. Evans 

Liquid storing aud dispensing apparatus, 
hydrocarbon, ,T. B. Evans 

Liquid storing and feeding apparatus, hydro- 
carbon, J. B. Evans 

Lithopone more stable against light, render- 
ing, W. Ostwald 

Loading ami unloading apparatus, M. G. 
Ducrow 

Lock and latch, E. C. Goodwin 

Locomotive, electric. F. L. Sessions 

Loom for the manufacture of tufted or pile 
fabric, T. Greenwood 

Loom for weaving tufted or chenille fabrics, 
F. A. Whitmore 

Loom harness leveling mechanism, A. & S. 
Widmer 

Loom weft-replenishing mechanism, F. 
O'Donnell 

Lubricator, W. Clothworthy 

Mall box penny collector. W. O. Campbell.. 

Mail box signal, II. C. Fletcher 

Mail sack letter holder attachment, II. O. 
Richard 

Malt house, R. A. Kirkpatrick 

Massage apparatus, L. Bramson 

Match box and safe, automatic feed, I. A. 
Viersen 

Mattress, spring, M. IT. Odell 

Mattresses, device for moving, A. M. Brooke 

Measure, tailor's. N. di Domenico 

Measuring machine, rope. A. Ilally 

Meat slicing machines, device for sharpening 
the rotary circular knives of, W. A. 
van Berkel 

Metal on hollow articles, electrodepositlon 

of, E. Friedheim 

Metal plates, producing impressions on, C. 
N. & A. M. West 

Metal-working machine. E. E. Wood 

Metals such as steel or steel alloys, treat- 
ing, C. J. Grist 

Milk can, R. Bray 

Milk pasteurizer and separator, W. R. That- 
cher 

Milling machines, etc., high-speed attach- 
ment for, V. C. Chace 

Mining machinery, A. H. Gibson 

Molding cutter, rotary. L. M. Jones 

Mothproof bag, T. Bell 

Motor starting device, F. ,T. Gucken 

Motor starting device, W. O. I.um 

Music instructors, pointer baton for, F. 

Wheeler 

Musical instrument, combination, J. T. 

Mayer 

Musical instruments, expression device for 
pneumatic playing attachments for, ,T. 

H. Dickinson 

Number displaying device, S. E. Florshelm . . 

Nut and bolt lock. J. F. Craven 

Nut and bolt lock, R. L., Sr., and R. L. 

Elwood, Jr 

Nut h idler, G. W. Phillip; 
Nut lock, A. C. Keedwell 
Nut lock, T. II. Lawrence 
Nut lock, C. C. & J. II. Ruff 
Nut lock, L. C. Smith 

Nut lock. W. E. Gifford 

Nut locking device. D. II. Miller 
Oil burner, Franklin & Randolph 



01(1,188 
OKI, 201 
010,021 
01G.003 
015,011 
01G.3G8 
01G.3G3 

91G.312 

12,030 
015.811 
01G,224 
015,023 
015,000 
015.0GO 
015,818 
015,800 

015,805 
01G,100 
01G.0G4 
915,878 

916,365 

915,941 
915,040 

916,233 
016,022 
015,852 
015,938 
91G,226 
*1G,157 
016,058 
015,743 
015,033 
015,781 
016,231 
010,361 

915,012 
910,310 
91 6,050 
91G.2G6 
916,202 
010,304 
015,045 
015.005 
016,311 
915,747 

915,885 

016.000 
015,085 
010,076 
010,130 

016,255 
916.304 
910.320 

915.831 
016,237 
010.067 
016.353 
015.758 
010,338 
015,887 

910,371 

916,031 
016,305 

915.774 
915,050 
010,341 
015.834 



016.242 
010,219 

015.087 
015.086 

916,044 

910,004 
915,705 
010,121 
910.300 
01G.372 

015,805 
915,736 

015,873 
015,902 
015.075 

915,882 

916,124 



Fif.l. Fif.2. 

TKe Science of 

A. Star Screw Anchor 



fi?3. 



V 



A Reel Fastening 



Is demonstrated by these illustrations above. The Expansion 
occurs at inner end, insuring against chipping or defacing outer 
surface of wall. Star Screw Anchors are made in one piece of 
soft lead composition to fit all wood screws (Nos. 5 to 24-inch). 
We make many other styles. Get our catalogue and free samples. 

Star Expansion Bolt Company, Bayonne, N. J. 



Fig. 1 is 
turned into 
into Fig. 2 
to make 
Fig. 3. 




The Oil for Every Car 



The cost of maintaining your automobile and the 
amount of service it gives you depend to a great ex- 
tent on the use of the proper oil. No matter what 
themakeof your cax,itstypeor purpose, the right 
grade of Vacuum MOBILOIL will giveit perfect 
lubrication at all times and under all condition!. 

VACUUM 

MOBILOIL 

is made in six different grades. One of these grades 
is prepared especially for the perfect lubrication of 
your car. By the use of this one grade you will Bave 
time and trouble and avoid expensive experiment. 

Send/or booklet listing every automobile made and 
the grade of MOBILOIL prepared for it. There- 
after you need only watch the label on the can; the 

ear will take care of itself. The book is free; Us facts 
on the science of lubrication are invaluable. Gives 
track records to date, and other potent viotor pointers. 

MOBILOIL. in barrels and in cans with patent 

Souring spoil" , is sold by dealerB everywhere, 
[anufactured by 

VACUUM ©II* CO., 

Rochester, N. Y. 



•'HOW TO REMEMBER" 

Sent Free to KeaderB of this Publication 




i are no greater Intellectually than 
your memory. Easy, inexpensive. In- 
creases income! gives ready memory for 
faces, names* business details, studies, con- 
versation; develops will, public speaking, personality. 
Send today for Free Booklet. Address 
DICKSON MEMORY SCHOOL, 700 Auditorium Hide, Chleaco 





Dwiggins 

Lifetime Quality 

Fences 

" Cos iLtss Thin Wood" 
LAWN. FARM AND 
POULTRY FENCES. 

GATES, ETC. Highest Grade. All Work Guaranteed. 

I.arite Illustrated Catalog and Special Prices FREE. 

Dwlgslns Wire Fence Co., 87 Dwljeins Ave., Anderson, Ind. 

Convert Your Bicycle into a 
Motor-Cycle " ™? t . %J^%> 

Also Marine and Stationary Motors and 
Rough Castings. Stamp for catalog. 

8TEFFEY MFG. CO. 
3911 \S. (lirnrd Are., Philadelphia. Pa. 



MOTORCYCLES 

BICYCLE MOTORS 

100 New Motorcycle Accessories 



010,302 
015,826 

016,221 

016,200 
015.0*1 
015.000 
010,003 



1 0,30.1 
010,343 



015,014 
915,870 



010,270 
010.135 
015,830 




Everyone interested in Motorcycles should 
have our big catalog. Write today and 
enclose stamp. 
Motorcycle Equipment Co., Hammondsport, N Y. 



Castings— Motors 

IJ^H.P $8.00 

VH H. P 12.00 

4 II. P $2.50 

5 H. P. (2-cyllnder), 25.00 
Suitable for air ships, railway 

velocipedes, bicycles or launch- 
es. Largest motor supply house 
in America. 

HARRY K. 0EER CO., Dept. C 
it McLaren Avenue, SI. Louis, Mo. 



Wizard Repeating 

LIQUID PISTOL 




Will stop the most vicious ilog (or 
mmi) without permanent injur)'. Per- 
fectly safe to carry without danger of 

leakage. Fires and recharges by pulling the trigger. Loads 

from any Liquid. No cartridges required. Over six shots in 

one loading. All dealers, or ny mail. 5lh>. Rubber-covered Holster, 10c. 

With Pistol, 53c. Money-order or U. S. stamps. No coins. 

PARKER, STEAKNS & CO., 22G Smith Street, Dept. fl, New York 



5 ■ Youi 

Incorporate - 



Your PATENTS 
BUSINESS 
ARIZONA. 

Laws the most liberal. Expense the least. Hold meetings, transact 
business anywhere. Blanks. By-Laws and forms for making stock 
full-paid for cash, property or services, free, President Stoddard, 
FORMER SECRETARY OF ARIZONA, resident agent for 
many thousand companies, Reference: Any bank in Arizona. 

STODDARD INCORPORATING COMPANY, Box 8000 
PHOENIX, ARIZONA 



The BUGGYAUT 

4 cylinder power and service with 
I cylinder simplicity. $630. 

CHAS. S. DURYEA, Reading, Pt. 



To test your taste 
Apure Havana, filled 
Ci§arforIwoCents 



Panetela Shape 
NOT a Stogie 
4Ya Inches Long 
Pure Havana Filled 
Two Cents 

Is there any other tobacco grown 
that can even approach the rich, 
full, delicious flavor of genuine, 
pure Havana I You know that 
taste — that indefinable, unap- 
proachable Havana taste I 

Among the millions of cigars sold 
there Is so much GROSS MISREP- 
RESENTATION about HAVANA 
TOBACCO that we propose put- 
ting 1 our pure Havana tilled Santa 
Gloria TO TEST. 

In themakingofour Vara Specials 
(higher priced) , in which every par- 
ticle of the filler is grown in and im- 
ported from Cuba, there are Havana 
Cuttings. From these is made our 
SantaGloria wit ha clean, well cured 
York Statewrapper. No scraps. No 
dust. Just the wrapper and pure 
Havana, exact size of illustration. 
Rolled by experts — in an immac- 
ulately clean, airy, sanitary factory 
— a factory which bears the closest 
inspectionof the public — everybody 
— to whom it is open the year 'round. 
Box of 50 Santa Glorias for 
$1.00 Prepaid Everywhere 

Santa Gloria Is a quickly rolled cigar— 
not expensively finished — not a rough stogie. 
Just like the illustration. But for smoke — 
a genuine, pure Havana smoke— you can't 
approach Santa Gloria anywhere In price. 

We guarantee, absolutely, to refund your 
purchase price (no matter where you buy 
them — from your dealer or us) if a single 
Santa Gloria is ever found different from 
our representation. 

Ask your dealer for Santa Gloria. Ask 
about our standing in the tobacco world. 

Or, send a dollar bill to us direct for 
box of 00, prepaid. State color wanted. 

R. & W. JENKINSON CO. 

(49th year— 600 employees; 
1162 Liberty Street, Pittsburg, Pa. 




Palmer Motors 

Two and Four Cycle. One, Two and Four 
Cylinder. Stationary aud Marine. One 
to Twenty H. P. Catalogue FREE. 
PALMER BROS., Cos Cob, Conn. 

New York : 30 East 20th Street 

Philadelphia : The Bourse 
Boston: 85 Union Str et 

Providence, R. I.: 242 Eddy St. 
Portland, Me.: Portland Pier 

Seattle, Wash.: Col man Dock 

Vancouver, B. C: lfOO Powell St. 





If You Use Gas 

we can supply you the cheapest hot water 
in the world for every purpose. Let us 
send you our illustrated booklet and 
give you our 30 day trial plan for In- 
, stalling water heaters. Write stat- 
-' -} ing your needs to 

HUMPHREY CO. 
Dept. 424 Kalamazoo, Mich. 



Pipe Cutting and Threading Mach 

For Either Hand or Power 
This machine is the regular hand machine 
with a power base, pinion, countershaft, etc, 
can be worked as an ordinary power 
machine or taken from its base for 
use as a hand machine. Pipe ^ in. 
to 15 in. diameter handled easily in 
small room. Illustrated catalogue — 
price list free on application. 

THE CURTIS & CURTIS CO. 

6 Garden St., Bridgeport, Conn, 





?8u USE GRINDSTONES? 

If so we can supply you. All sizes 
mounted and unmounted, always 
kept in stock. Remember, we make a 
special tyof select ing st ones for all spe- 
cial purposes. Send for catalogue "/.*' 

The CLEVELAND STONE CO. 

2d Floor. Wilshire, Cleveland, 0. 



CXII rtV ,;, ' 1,lli "- I, ' !W School In 

v) I %af LaP 1 Correspondence Instrnr. 

tlon. Established 1892. 

j| A 1 ■ ■ Prepares for the har. 

ift JB Uf Three Courses: College, 

1 mm WW Graduate and Bust- 

^_ fl ■■ i Method of in- 

^^^ struction combines theory 

and practice. Approved 
by the beich and bar. 

Classes be- in each month. Send for catalog giving 
rules for admission to the bar of the several States. 

Chicago Correspondence School of Law 
606 Reaper Block, Chicago 




IRON ™ AND WIRE m FENCES 



PUR- 
POSES 




ENTERPRISE FOUNDRY AND FENCE COMPANY 
*34 South Sonata Annuo Indianapolis, Ind. 
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Classified Advertisements 

Advertising in this column is 75 cents a line. No less 
than four nor more than ten lines accepted. Count 
seven words to the line. All orders must be accom- 
panied by a remittance. Further information sent on 
request. 

READ THIS COLUMN CAREFULLY.- Yon will find 
inquiries for certain classes of articles numbered in 
consecutive order. If you manufacture these goods 
write us at once and we will send you the name and 
address of the party desiring the information. There 
is no charge for this service. In every case it is 
necessary to grive the number of the inquiry. 
Where manufacturers do not respond promptly the 
inquiry may be repeated. 

MUJSN & CO. 



BUSINESS OPPORTUNITIES. 

DONT LET YOUR P ATENT LIB IDLE. We'll make 
—dies and tools and manufacture your article ready for 
market. Write now— don't delay. Southern Stamping 
& Mfg. Co., R. 8., Nashville, Tenn. 

inquiry No. 8868.— Wanted to buy nioteloid for 
buttons. 

MACHINE SHOP OWNERS— Bids wanted for mill- 
ing, planing and shaper work on small cast iron parts 
in quantities. For particulars address 1111 Flatdron 
Building, New York. 

WILL PURCHASE Interest in good patented article, 
and push sales, giving inventor good income. Address, 
giving description. Box 110, Baltimore, Md. 



PATENTS FOR SALE. 

FOR SALE.— The patent right of the new Invention, 
" Slmilex Blind Regulator." A practical article, can be 
manufactured at a small cost. Everyone will buy it. 
(See last page of this paper). For particulars write 
Carl Maechler, No. 234 Second Avenue, Long Island 
City, New York. 

Inquiry No. 8877.— For manufacturers of convex 
glass for pictures. 

FOR SALE.— vehicle wheel, the best on the market, 
can be manufactured for S7.50 to $9.00 per set of four 
wheels, It is better in every respect than the inflated 
tire costing $80, rides easier, lasts longer, has been 
demonstrated and found perfect tn every respect. Ad- 
dress M. Joachimi, Sr., Versailles, Mo. 

Inquiry No. N885. — For manufacturers of the 
'* Mysterious Ball " like that of Mr. Lepere's— a man lu 
a ball. 

FOR SALE.— Patent No. 906,85'i. Automatic shut off 
gas valve, goes next to the light. Good and quick 
seller. Geo. F. Barnard, 1009 Washington St., Lorain, O. 

Inquiry No. 8889.— Wanted to buy a machine 
which breaks and divides apricot stones. 

FOR SALE— Patent No. 884,599. Improved stanchion 
latch. The best known. Address D. E. Miles, Reece, 
Kansas, R. 1, or Fredonia. Kansas, Box 597. 

Inquiry No. 8894.— For manufacturers of an auto- 
matic camera for making photographs on pin trays, etc. 

PATENT No. 903.448.— Will have made on royalty, 
a new and useful improvement in cornhuskera. Simple 
and efficient. 3 H. P., 4,500 lbs. per hour. For full In- 
formation address T.L. Brumback, Stanleyton, 7a.,R.2. 



Inquiry No. 8944.— Forthe address of themanu- 
f acturers of the King or lever collar button. 

Inquiry No. 8948.- For manufacturers pfgearing. 
noiseless or otherwise, suitable for speed of 3,000 to 4,000 
r. p. m, for wheels 5 inches diameter. 

Inquiry No. 8950.— For manufacturers of ma- 
chinery for the production of Coquito, Palm, Babosa, 
and Mame seed or nuts. 

Inquiry No. 8951.— For manufacturers of ma- 
chinery for making milk bottle sanitary fiber caps. 

Inquiry No. 8952.— Kor firms making apparatus 
for using oil for fuel under a steam boiler instead of 
coal. 

Inquiry No. 8953.— For manufacturers of water 
turbines. 

Inquiry No. 8954.— For machinery used in manu- 
facturing collar buttons. 

Inquiry No. 8955.— For a machine to extract the 
small kernel from the pea-nut. 

Inquiry No. 8956. -For makers of wood distilling 
machinery, also makers of philosophical instruments 
and chemists' hardware. 

Inquiry No, 8957. — Wanted manufacturers of 
angle bars either malleable steel or sheared. 

Inquiry No. 8959. — For manufacturers of any 
platinum sponge gas lighter, 

Inquiry No. 8960. -For the address of the Wind- 
sor Mfg. Co.. manufacturers of waterproof collars and 
cuffs. 

Inquiry No. 8961. -For the manufacturers of 
imitation pearls. 

Inquiry No. 8968.— For the manufacture of the 
different parts of vacuum systems such as electric 
motor and pumps. 

Inquiry No. 8963.— Wanted a machine for wrap- 
ping coin. 

Inquiry No. 8964.— For address of parties making 
imitation horse hair. 

Inquiry No. 8965.— Wanted the address of the 
Dirt Mover Magazine. 

Inquiry No. 8966.— Wanted the address of the 
Cohendet Motor Co. 



Inquiry No. 8897. 

' Lid on " can opener. 



-For the manufacturers of the 



FOR SALE.— U. S. patent. Windmill oiler. Thor 
oug hly tested. Oils mill perfectly. Operated from the 
ground. Simple, durable, easily and quickly adjusted 
to 90 per cent, of the mills. Agents make $200 to $500 a 
month. H. E. Brown, 112 Jackson Place, Baltimore, Md. 

Inquiry No. 8904. -Wanted to buy new or second 
hand machinery for making "bow type," mouse and 
rat trap springs and wire parts, single machine or full 
outfit. 

B'OR SALE. -Patent No. 887,851. Latest Improved self- 
closing siftlng-top box. Will sell outright, on royalty, 
or both. For full particulars address Geo. W. Rowe, 
Hampton, Virginia. 

Inquiry No. 8908.— For a dealer in tapes and cords 
for Venetian blinds. 

FOR SALE.— Patent No. 911.974. Simple and efficient 
device to set a spring-pole in connection with a steel 
trap. Will fill a long-felt want among trappers. Cheapto 
produce. M. Gravatt, P. O. Box 272, Charlottesville, Va. 



HELP WANTED. 

WANTED— First-class tool maker on ]ig and fixture 
work. No other need apply. Address U. s. Co., Box 
773, New York. 

Inquiry No. 8909.— For a machine to paint shade 
or blind rollers. 



AGENTS WANTED. 

AGENTS WANTED for new 25c darning machine ; 
just out. Weaves new heel or toe in sock in f ewmin- 
utes ; one agent sold 288 o n e day. 15c. for sampl e or $1.25 
fordoz. HuttonCo., Walnut St. Desk 33, Phila., Pa- 
Inquiry No. 8918.— For manufacturers of "Wydt's 
Electro-Catalytic Sparking Plug." 



STAMPS AND COINS. 

WE BUY U. S. and foreign coins many dates and de- 
nominations : premiums up to $5,800. Also every kind 
of used stamps. Particulars free. May be worth many 
dollars, perhaps fortune to you. Money and Stamp 
Brokerage Co., 150 Nassau St., E 23. New York. 

Inquiry No. 8921.— For the manufacturers of gilt 
paper 



LISTS OF MANUFACTURERS. 

COMPLETE LISTS of manufacturers in all lines sup- 
plied at short notice at moderate rates. Small and 
special lists compiled to order at various prices. Es- 
timates should be obtained in advance. Address 
Munn & Co., List Department, Box 773, New York. 

Inquiry No. 8922.— Wanted the address of Wortb- 
ington Boiler Co. 

A LIST OF 1,500 mining and consulting engineers on 
cards. A very valuable list for circularizing, etc. 
Price $15.00. Address Munn & Co., List Department, 
Box 773, New York. 

Inquiry No. 8926.— Wanted to buy a tree digger 
of steel plates which are forced down beside the tree 
and locked in position. 



MISCELLANEOUS. 

W ANTED— Maker for my vehicle wrench , No. 509,514, 

patented January 12, 1909. Address Carroll J. Atkins, 

Cando, North Dakota- 
inquiry No- 8928.— For the manufacturers of a 

steam rotary excavator as described in the Scientific 

American of December 12, 1908, page 347. 

UNITARIAN LITERATURE, including sermons and 
weekly publications, sent free, on application to Miss 
Peck, 106 George Street, Providence, R. L 

Inquiry No. 8931— For parties whom aiufacture 
the Western Stump Borer for boring stumps. 

FREE ILLUSTRATIONS of woodless railway road- 
bed. Patented by W. H. Coffman, Bluefleld. W. Va., 
showing material used and construction information. 

Inquiry No. 8936.— Wanted machinery used to 
spin or wrap paper pencils in the manner that paper 
pencils are made. 

Inquiry No. 8941.— For manufacturers of ma- 
chinery for making fly screens. 

Inquiry No. 8943.— Wanted a portable hand ma- 
chine for breaking stones for installing road surface. 
To be worked by two or three men. 



Oil burner, gas generating, A. J. O'Brien... 916,186 

Oiling device, M. E. Brigham 915,731 

Ointment mill, W. O. Kaiser 915,864 

Operating table, G. R. De Nise 915,833 

Ore concentrator, S. K. Behrend 916,257 

Ore desulfurizing and sintering apparatus, 

Dwigh t & Lloyd 916,395 

Ore, roasting and sintering, A. S. Dwight.. 916,397 
Ore roasting and sintering apparatus, A S. 

Dwight 916,391, 916,392 

Ore roasting and sintering apparatus, Dwight 

& Lloyd 916,393, 916,394 

Ores, roasting and sintering, A. S. Dwight.. 916,396 

Ore smelter, E. A. Mathers 916,176 

Oven, core, G. H. Wadsworth 916,069 

Oven, reel, C. G. Tucker 915,810 

Overshoe fastening device, S. Thorsch 916,061 

Package tie or bolder, H. T. Small 916,208 

Packing case, N. A. Smith 915,802 

Packing device, confectionery, A. Holzweis- 

sig 915,767 

Packing, lubricating, J. B. Stearns 915,804 

Paint pot, J. C. Rose 916,023 

Pan. See Ash pan. 

Pan lifter, M. Pasino 916,189 

Paper box, J. F. McCall 916,181 

Paper holder and cutter, combined, S. 

Nordskog 916,000 

Paper perforating machine, Lindsay & 

Hedgepeth 916,172 

Pasteurizing apparatus, H. M. A. Harders. . 915,765 

Pavement, W. B. Warren 916,070 

Pen attachment, B. H. Collins 916,107 

Phonograph, R. C. Farrington 916,287 

Phonograph horn, F. M. Murphy 915,874 

Phonograph record box, J. R. Harbeck 915,764 

Photographic film roll spool, W. F. C. Kelly 916,325 
Photographic plates, daylight hold ing en- 
velop for, O. N. Moore 915,988 

Photographic printing apparatus, J. A. Dick. 916,119 
Photographic printing frame, A. C. Hayden. 915,955 

Pier, submarine, G. W. Jackson 916,159 

Pile driver, E. E. Murphy 915,788 

Pin, F. M. SwaMy 915,901 

Pipe coupling, Hazlet & Lord 915,956 

Pipe coupling, flexible, G. F. Royer 916,025 

Pipe hanger and anchor and connection 

therebetween; T. Mason . 915,782 

Pipe joint, flexible, W. A. Greenlaw 916,301 

Pipe puller, J. Lamberty 915,866 

Pipe stem, tobacco, G. W. Bowers 916,097 

Pipe wrench, C. W. Sievert 916,376 

Plane, sandpapering hand, C. Delsee 915,746 

Plate handling apparatus, J. F. Schnabel... 916,374 

Plate lifter, H. P. Magone 916,175 

Plating rack, electrical, D. B. Mover 915,786 

Playing attachment adjustable tracker board, 

pneumatic, J. H. Dickinson 915,943 

Playing attachment adjustable tracker, pneu- 
matic, J. H. Dickinson 915,942 

Plow, harrow, etc., attachment, R. L. Sta- 

lans 916,212 

Plumbing fixture, J. W. & F. N. Palmer... 915,792 
Pocket fastener and pencil holder, combined, 

C. R. Schafer 915,892 

Polishing compound, F. Gay.... 916,294 

Pool ball frame, R. A. Pierce 916,193 

Pot cover, flower, M. Skorness 915,897 

Preserving receptacle, L. Peck 916,190 

Pressure indicator, W. W. Brissenden 916,261 

Printing attachment for wrapping paper 

reels, automatic, P. Grazioli 916,300 

Printing press, A. J. Ford 915,948 

Printing press belt delivery clutch, J. Hum- 
phry 916,318 

Printing press inking roller, W. L. McCarty. 916,357 

Pulley, J. G. Hansler 916,308 

Pulley and rope or cable holder, G. J. Bat- 

zer 916,091 

Pulley block, F. A. Hall 915,953 

Pulsator, A. H. Gibson 915,950 

Pulsator controller, electrically driven, A. 

H. Gibson 915,951 

Pump, Costephens & Snow 915,744 

Pump, P. A. Myers 915,994 

Pump, centrifugal, W. K. Richardson 916,370 

Pump for exhaust steam and feed water, W. 

T. Harris • 916,309 

Rail chair, guard, D. Crane 915,745 

Rail corrugation flling-off machine, J. Lang. 916,332 

Rail joint, F. B. Neal 915,998 

Rail joint and rail brace, P. Holdampf 916,315 

Rail plate and brace, combination, J. F. 

Witt 915,921 

Rails of tramways and railways, apparatus 

for cleansing the, P. J. Prmgle 916,015 

Railway, L. Gemmer 916,295 

Railway frog, Gilmour & Possolt 916,299 

Railway guard rail fastening, J. J. O'Don- 

nell 916,187 

Railway rail bonds, guard for electric, Sap- 
per & Brueggemann 915,797 

Railway signal operating apparatus, C. J. 

Coleman 915,741 

Railway spike, G. K. Hoff 916,153 

Railway switch, J. Williams 916,082 

Railway switching apparatus, J. D. Taylor. 916,220 
Railway tie and rail fastening, J 1 . J. O'Don- 

nell 916,186 

Railway track fastening, M. J. Dawkins.... 916,277 
Railways, device for preventing accidents on, 

J. M. Long 916,342 

Rain gage, W. A. Thomson 916,060 

Rain spout, down, J. Bien 916,095 

Rake, L. L. Loveland 915,978 

Rand forming machine, A. C. Heath 915,957 

Razor, safety, W. J. Moore 915,989 

Reamer, A. Flschbach 91 6134 

Recording mechanism, W. H. Pike, Jr 915,883 

Refrigerator, J. B. Dunkle 916,282 

Rein holder, T. A. Jones 915,771 

Relay, polarized, H. J. Roberts, et al 916,373 

Resilient wheel, F. J. Poths 915,884 

Ribbon fastener, hair, W. E. Lemerand 916,339 

Rivet holding and driving chuck, D. C. Sas- 

seman 916,026 

Road drag, E. J. Mills 916,179 

Road grader or scraper, S. Richardson 916,199 



Rock drill, Internal combustion, L. L. Scott. 915,893 

Rocker, omnibus, E. L. Parmenter 915,793 

Roller mill, J. H. Elspass 916,129 

Rolling mill, H. Stuting 916,052 

Rotary engine, E. S. & F. F. Cameron 915,828 

Rotary engine, F. Tompkins 916,225 

Rotary engine, A. N. Blazer 916,258 

Rotative motor, E. E. Duschek 915,751 

Route indicator, automobile, Llndenthaler & 

Protz 915,976 

Saddle pad, harness, J. Mosher : 916,352 

Safe, H. W. Neal 915,999 

Safe, wall, H. C. Lowrie 915,979 

Sash fastener, C. M. Fowler 916,137 

Sash holder, J. C. Maguire 915,779 

Sash lock, B. Schnitzler 916,203 

Sash lock, H. W. Covert 916,274 

Sash meeting rail, R. J. Davis 916,115 

Sawing machine, portable, N. C. Tevis 915,808 

Sawmill set gear, H. R. Scheldler 916,028 

Scaffold or mold for erecting concrete or 
cement walls for buildings, C. H. Witt- 

hoefft 916,083 

Scoop, excavating, G. H. Dunlop 915,750 

Scoop, self -weighing, A. H. Arnold 916,251 

Screen. See Window screen. 
Screw driver blades, former for, C. F. Sul- 
livan 916,215 

Screw holder, F. M. Jacobs 915,770 

Secondary battery, H. F. Joel 916,320, 916,321 

Separator, G. H. Dekker 915,832 

Service box lid, Mueller & Schuermann 916,354 

Sewer and gutter pipe connection, W. G. 

Cramer 916,275 

Sewing machine, A. V. Abercrombie 915,924 

Sewing machine, H. E. La Plant 916,333 

Sewing machine attachment, M. J. Eidam... 916,126 
Sewing machine guiding device, W. A. Fox. 915,761 
Shade holder, combination, J. J. Buschor. ... 916,101 

Shade holder, window, I. S. Sherwin 916,375 

Shade roller support, curtain, J. M. & H. H. 

Bryant 916,265 

Shade trimmer, F. Hoff 915,859 

Shaft coupling, universal, C. Schmidt 916,032 

Shafts, piston rods, pins, tools, etc., emery 
wheel drive in machines for grinding, 
turning, and finishing, A, Macdonald. . . 916,174 

Shears, A. Westerdahl 916,075 

Sheet glass manufacturing apparatus, F. M. 

Oppermann 915,879 

Sheet metal box, A. B. Gonser 915,850 

Sheet metal wheel, J. F. Craven 915,829 

Shelf, A. C. Coons 916,273 

Shield and burner, N. B. Creighton 916,110 

Shield and form, armpit, F. Baldwin 916,385 

Shock protector, J. M. Baker 915,927 

Shoe pattern clamp, J. J. Albrecht 915,925 

Shoe upper fastener, W. H. Ellis 915,755 

Shutter, curtain, etc., fireproof, H. L. Fish. 916,288 

Shutter fastener, C. L. Betton 915,929 

Sign, Dazey & Hall 916,116 

Sign, electric, R. E. Belcher 916,092 

Silk filaments, apparatus for lustering and 

finishing, E. Pohl 916,367 

Sink stand or shelf, S. S. Eccleston 916,283 

Siphon, J. B. Lee 915,867 

Skate, combined ice and roller, W. H. Fitz- 
gerald 916,289 

Skating rink, rotary, J. Weil 916,072 

Skiving machine pressure roll, J. R. Scott.. 916,037 

Sled, C. D. Heinebaugh 9 15, 66 

Small arm automatic safety device, J. Tam- 
bour 916,217 

Soap holder, J. J. McNally 915,876 

Soap shaving device, F. Egge 916,125 

Sole channeling machine, E. A. Webster.... 916,381 

Sole leveling machine, J. H. Rigby 916,021 

Spark plug, J. G. Shea 915,896 

Spark plug, A. W. S. Herrington 916,313 

Spectacle contact pad, W. G. Fay 915,757 

Spindle bobbin clutching means, rotatable, 

P. E. McCullough 916,358 

Splice bar, M. K. & C. C. Gross 915,952 

Spooler, multiple, G. A. Clark 916,388 

Spring wheel, L. E. L. Themke 916,059 

Stake holder, J. S. Whitworth 916.239 

Stapling mechanism, W. N. Hunter 915,862 

Steam trap, A. Malcolm 915,780 

Steel blades to solid white metal handles, 

attaching, T. B. Lashar 915,777 

Stone cutting machine, E. A. Chase 916,104 

Stomp puller, Pederson & Simmons 916,191 

Superheater, S. Munson 916,180 

Surfacing machine, H. Edlund 915,752 

Surveying instrument, W. H. Whitney 916,238 

Swarm catcher, D. I. Comsa 916,108 

Switch operating mechanism, J. W. Eads.. 915,944 

Switch throwing device, P. Healy 915,857 

Swivel, etc., H. M. Eldridge 916,127 

Syringe, P. L. Wilbur 915,917 

Syringe, H. A. Mather 916,177 

Table, 0. Van Home 915,910 

Table fiddle or guard, ship's, W. W. Lang. 915,776 
Talking machine reproducing stylus, G. K. 

Cheney 915,936 

Tanks, float controlled switch for filling, S. 

W. Netherton 916,183 

Tapping device, H. Hildenbrand 915,961 

Telegraphy, wireless, J. Murgas 915,993 

Telephone instrument, subscriber's, A. H. 

Weiss 916,235 

Telephone line testing system, W. W. Dean. 916,117 
Telephone system, R. H. Manson, reissue . . 12,929 
Telephone transmitter attachment, R. L. 

Woodward 916,245 

Tension device, Williams & Tinlin 916,081 

Terminal loop arrangement, subway, G. W. 

Jackson 916,160 

Thermo . electric control, automatic, H. W. 

Leonard 915,974 

Threshing machine, J. J. Sullivan 916,216 

Ticket holder and theatre seat diagram, com- 
bined, L. B. Traf ton 916,227 

Tile floor, F. Parsons 916,007 

Tile mounting, O. M. Landis 915,973 

Tiles, forming glass, W. P. Meeker 915,783 

Time stamp, M. W. Obermiller 916,001 

Tire, R. R. Brown 916,264 

Tire antiskid device, F. A. Fox 915,843 

Tire bolt, J. M. Fellows 916,133 

Tire heater, G. M. Smallwood 916,209 

Tire mounting, pneumatic, Hawley & Baker. 915,954 

Tire patch, vehicle, O. W. Wiles 915,918 

Tire tread attachment, F. A. Fox. 915,839 to 915,842 

Toe weight, C. J. Geterman 915,849 

Tool sharpener, Kirksey & Stegall 916,328 

Tool handle lock, pneumatic, G. L. Brown. . 915,735 

Tool, machine," W. L. Haynes 915,856 

Tool, motive fluid operated, D. S. Waugh... 915,813 

Tooth, dipper, V. C. Thomas 915,809 

Tooth, excavating, G. Conibear 916,271 

Torch, gasolene, K. Dougan 915,836 

Torpedoes under water, apparatus for launch- 
ing, A. E. Jones 916,164 

Toy, M. T. C. Wing 916,243 

Toy, mechanical, W. H. Hobdey 916,151 

Trace holder, J. W. & J. T. Tracy 916,063 

Track alining apparatus, R. & F. B. Sh'aw. 916,040 

Train signal system, Sharp & Vanaman 916,038 

Tramway, aerial, W. S. La Shells 916,335 

Trap. See Steam trap. 

Tree protector, J. D. Clark 916,106 

Trough, H. G. Thomas 916,222 

Truck, N. W. Aldous 915,721 

Truck, W. E. Kastendike 916,324 

Tubes, making spirally wound, C. F. Jenkins 916,162 

Turbine, E. I. Braddock 916,386 

Turbine blading, S. Z. De Ferranti 916,400 

Typesetting machines, means for electrically 

operating, H. Drewell 915,748 

Typewriter attachment, J. H. Rand 916,196 

Typewriter carriage moving device, H. 

Drewell 915,749 

Typewriting machine, D. Briggs 915,732 

Typewriting machine, H. S. McCormack 915,875 

Typewriting machine, J. A. Ruffin 915,890 

Typewriting machine, D. Briggs 916,099 

Umbrella, J. J. Henning 915,958 

Upholstering device, W. J\ Dickson 916,120 

Valve, G. Brocke 916,262 

Valve, air brake triple, W. M. Austin 915,723 

Valve cap, Blanchard & Darling 915.930 

Valve, controlling, E. R. Morrison, et al.... 915,991 

Valve, non-return, J. R. Tanner 916,218 

Valves, operating mechanism for train pipe, 

Towne & Allbee 915,907 

Vehicle, W. W. Cook 916,272 

Vehicle brake mechanism, A. S, Ross 915,796 

Vehicle, motor, R. Huff 915,769 

Vehicle storm front, D. Argerbright. 916,089, 916,090 

Vehicle wheel, W. S. Plummer 916,009 

Vehicle wheel, W. J. Doyle 916,122 




STYLE 
NEATNESS 
COMFORT 

THE IMPROVED 

BOSTON 
BARTER 

"VGlThe Name Is stamped 
on every loop — Be sure it's 
there 






*^ CUSHION 
BUTTON 



CLASP 



LIES FLAT TO THE LEG- 
NEVER SLIPS, TEARS, NOR 
UNFASTENS 

Worn All Over The World 

Samplepair, Silk 60c, Cotton 
25c. Mailed on receipt of 
price. 

GEORGE FROST CO. 
Boston, Mass. 

INSIST ON HAVING THE GENUINE 
'REFUSE ALL SUBSTITUTES ^ 



INVERNESS, SCOTLAND 

Notice to Manufacturers and Patentees 



Eligible Sites for Factories and Works 

LNTERPRISING firms are directed to the 
Royal Burgh of Inverness (population 
about 25,000) which is situated at the 
mouth of the River Ness, and has unrivaled 
advantages as a Trade Center. Regular and 
cheap communication with the principal ports 
of the United Kingdom, and the Continent 
by rail and sea. Direct communication with 
the West of Scotland by the Caledonian 
Canal. Low competitive rates on freight. 
Excellent harbor accommodation. Ample 
water supply. Electric energy. Cheap coal 
gas. Labor plentiful. Climate mild. Local 
rates and taxes are among the lowest in- 
Great Britain. Every encouragement and 
facility given to manufacturers by the Munici- 
pality. Apply for full information to the 
Town Clerk, Inverness, Scotland. 



DANDRUFF means BALDNESS 



You can permanently care dandrnff, rirevent baldness i 
and falling hair by using BESUORE'S FOR DAN- 
DRUFF. It stimulates the scalp, destroys the germs. 
Restores strength and color to dry, brittle hair. Used I 
i by leading barbers and hair diessers everywhere, I 
! and sold by them in 50c. and $1 .00«bottles. If they 

can't supply you, we will send it direct, postpaid, I 
\ upon receipt of price. Satisfaction guaranteed or I 
\ money refunded. Write for free booklet. 

E. S. BES1IORE, Dept. B, fflyerstown, Fa. 



Don't Throw it 




They mend all leaks in all utensils— tin 

brass.copper.graniteware.hot water bags 

etc. Nosolder.cementorrivet. Anyone 

=* can use them; tit any surface; two million 

in use. Send for sample pkg. 10c. Complete 

pkg. assorted sizes, 25c postpaid. Agents wanted. 

ColletteMfg. Co., Box 498 Amsterdam, N.Y 




ALEXANDER DODDS. 



20 Years a Favorite! 

Furniture manufacturers realize thegreat advan- 
tage in perfecting drawer work of the time and 

labor-saving 

□odds' New Gear Dovetailing Machine 

which cuts dovetails in gangs of 9 to 24 at one 
operation. Cuts them true and perfect fitting. 
Does away with belts and iwea much power. 
Occupy but little space. Free catalog. 

Grand Rapids, Mich. 



SPARK COILS 

Their Construction Simply Explained 

Scientific American Supplement 
1 GO describes the making of a l}|-inch spark 
coil and condenser. 

Scientific American Supplement 
1 S 1 4 tells you how to make a coil for gas- 
engine ignition. 

Scientific American Supplement 
1522 explains fully the construction of a 
jump-spark coil and condenser for gas-engine 
ignition. 

Scientific American Supplement 
1124 describes the construction of a 6-inch 
spark coil. 

Scientific American Supplement 
108 7 gives a full account of the making of 
an alternating current coil giving a 5-inch 
spark. 

Scientific American Supplement 
1527 describes a 1-inch spark coil and con- 
denser. 

Scientific American Supplement 
1402 gives data for the construction of coils 
of a definite length of spark. 

The above-mentioned set of seven papers 

will be supplied for to cents. 
Any single copy will be mailed for 10 cts. 

MUNN ® COMPANY. Publishers 
361 Broadway New York 



April 3, 1909. 



Scientific American. 
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Seen through oidinary 
field glass 



Long Distance Vision 

The 18-Power Perplex Prism 
Binocular is as light and compact as 
an opera glass - as easily held s'eady. 
The lenses are close to the eye, 
giving, at one mile, a field OU7 feet 
in diameter, nine times the area of 
view possihle.in ordinary field glasses 
and furthermore every detail is sharply 
and clearly denned. 

PERPLEX 

PRISM BINOCULAR 

** The Masterpiece of Optical Mechanism " 
The Perplex is mechanically perfect and will "pick up" 
objects even in dim light 
and at great distance. 
Catalogue, illustrating 
the Perplex and giving 
the prices of all powers, 
sent on request. 

Sold by opticians, 
jewellers, marine supply 
and sporting goods deal- 
ers, or direct by mail. 



Seen through Perplex Prism Binocular 
at same distance 

American Thermo-Ware Co. 

ROLU AMERICA* DISTRIBUTORS 

15 Warren Street, New York 





-1 r 
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LET US BE YOUR FACTORY 

STAMPINGS, MODELS, EXPERT WORK 
THE CI.OllE MACHINE AMI STAMPING t O. 

l»?l) Hnnillion <t„ Cit'vclitnd, <>. 



M 



BDflIIE3d f'..rli«H Engines, Brewers' 

and Bottlers' Macnffifcry. Mil VILTBB 

MS'G. CO.. 899 Clioton'St,, Milwaukee, Wis. 



MnnFIQ * EXPERIMENTAL WORK. 

ITIUULLO InTentiong developed. Special Machinery. 
E. V. BAILLARD CO.. 24 Frankfort Street. New York. 



RUBBER 

PARKER. STEARNS & CO.. 228.329 Sooth Street. New York 



Expert Manufacturers 
Fine Jobbing Work 



HOEFT «Se_ COMPANY 

Die Makers, Model Makers, Machinery Builders, Punch Presses, 
Light and Heavy Stampings. 130 Michigan St.. Chicago, 111., U.S.A. 



UnnDC Special Machinery. Dies. Tools,. Models, 
IIUUrVL Metal Specialties. Ii'ventimw perfected. 

&. CO, Iiiiiiuna mill I-'i-iiiikliii sii-i.i-k. rluniL'o. I . N. I. 



DIE MODELS SPECIAL 
WORK TOOLS KACHINERY 

NATIONAL STAMPING ANL' KIECTRIC WORKS 

1S3-159 S. Jefferson Sir -H Chicaso, III. 



sets or castings" jof »^ 
' MODEL ENGINES g 

.i«terf\ SEND 10? FOR 126 PAGE S 
ILL. CATALOGUE. 9 

, ^ : ^ ^z^also TO O LS. sS 

IgITar wh1£e:ls.& parts of MooELstS 



^SK^^N rk >N\&W\WfcV. 



Be moved to IBS Milk Street. 



MODELS! 

ESTA BL I SHED 186 7 SO. 



CHICAGO M0DELWORKS 



Experimental & Model Work 

dr. <£ advice free. Wm. Oardam & Son. 221 Fulton st,N.T 



DRYING MACHINES 



For Granular Materials 

'S. E. WORRELL 
Hannibal, Mo., U. S. A. 



Magical Apparatus. 

I Grand Book Catalogue. Over 700 engravings 
25c, Parlor Tricks Catalogue, free. 
MARTINKA & CO.. Mfrs» 493 Sixth Ave„ New York 



MASON'S NEW PAT. WHIP HOIST 

for Outrigger hoists. Faster than Elevators, and hoist 

direct from teams. Saves handling at less expense. 

Man 1,1. by VOIiNEY W. MASON & CO., Inc. 

Providence, B. I., U- S. A. 



Telegraphy 



Circular free. Wonderful 
automatic teacher. 5 styles 
»2up. OHNieKAFH 
CO., Dept. SS, 89 Oort- 
lsndt St., Dew York, 



LEARN WATCHMAKING 

We teach it thoroughly In as many months as it 
formerly took years. Does away with tedious appren- 
ticeship. Money earned while studying. Positions se- 
cured. Easy terms. Send for catalog. 

ST. LOUIS WATCHM AKDTH SCHOOL, St. Louts, Mo. 



BLST fcQUIPPt 



SHOP 
Manufacturing 



Special Machinery; Jigs,Tools, 
Repairs, Experimental Devices 

Iti-.iiSriiiiit Jiml Ciiinii-. i't i-ili/iiiir it Siieclulty 
THE ROWLAND TELEGRAP.-fiC COMPANY, Baltimore, Md. 



How to Construct 
An Independent Interrupter 

In Scientific American Supplement, 161 3, 
A. Frederick Collins describes fully and dearly with 
the help of good drawings how an Independent multiple 
interrupter may he constructed for a large induction 
coil. 

This article should be read in connection with 
Mr. Collins' article In Scientific American Supple- 
ment, 1605, "How to Construct a 100-Mile 
Wireless Telegraph Outfit." 

Each Supplement costs 10 cents ; 20 cents for the 
two. Order from your newsdealer or from 

MUNN & CO., 361 Broadway. New York 



Vehicle -with three axles, motor, A. E. 

Brillie 

Vending machine, J. V. Martin 

Veneer machine, J. Rendleman 

Ventilator, Flowers & Leet 

Vessel for raising and carrying submerged 

objects, hoisting, L. Parodi 

Vessels, vehicles, or other moving bodies or 

objects, locomotion for, C. J. Lake 

Voting aud % similar registering machine, W. 

J. Laus terer 

Voting machine indorsing device, W. J. 

Lausterer 

Wagon bed, dumping, P. E. Ricker 

Wagon loading device, R. Pederson 

Wall, fireproof, J. S. Ga.rd 

Wall metal construction, H. R. Myers 

Washboard, M. E. Brown 

Washing apparatus, F. Socburek, Sr 

Washing machine, J. Stauder 

Washing machine, E. H. Braden 

Washing machine gearing, A. F. Victor 

Water bag, D. Smith 

Water elevating apparatus, J. S. Lawrence. . 
Water gage, L. Kaplan 

Water heater, D. N. Gibson 

Water in baths, device for agitating, H. 
Hoeglauer 

Water trap or strainer, F. A. Lewis 

Well ejector, oil, J. W. Plimpton 

Wheel. See Caster wheel. 

Wheel lift, J. H. D. Rosan 

Winder, mainspring, A. F. Robbins 

Windmill, G. F. Williamson 

Window and sash holding device, O. M. Ed- 
wards 

Window bead fastener, T. J. Daniel 

Window screen, G. Ayres 

Window screen, Cowell & Unser 

Window stop, R. F. Nichols 

Wire cable, G. B. Smith 

Wire glass articles, producing, J. I. Arbo- 
gast 

Wire stretcher, W. J. Estes 

Wire stretching machine, Edwards & Sadler 

Wood rosser, A. R. Wilkinson 

Wood steaming apparatus, G. F. Hartley. . . . 

Wood tank, bent, S. C. Mack 

Wrench, Hunter & Foster 

Wrench, J. P. Lyons 

Wrench, E. Reynolds 



915,733 
916,345 
916,016 
915,838 

916,006 

915,972 

916,336 

916,337 
916,020 
915,881 
916,141 
916,356 
916,263 
915,898 
915,803 
915,823 
916,068 
916,046 
915,778 
916,166 
916,297 

916,152 
916,340 
916,366 

915,889 
916,197 
916,240 

915,754 
916,113 
916,253 
916,389 
915,877 
916,048 

916,250 
915,756 
915,753 
915,919 
916,149 
915,981 
915,861 
915,869 
916,017 



DESIGNS. 

Chair side standard, opera, A. Pyle 39,891 

Shingle, metallic, G. H. Pedlar 39,890 

Shoe, J. W. Barna 39,893 

Sweater, M. C. Bronson 39,894 

Type font, S. V. Smith 39,889 

Washtub support, Korman & Walker 39,892 



TRADE MARKS. 

Belting, hose, and machinery packing, New 

York Belting & Packing Co 

Boots and shoes, leather, W. H. Walker & 

Co 

Brushes, S. E. Howard's Son & Co 

Calcium carbid, Union Carbide Co 

Canned fruits and vegetables, Lewiston- 

Clarkson Canning Co 

Card game, F. D. Windell 

Cars, mining, contractors', dump, spreader, 

and ballast, Wm. J. Oliver Manufactur- 
ing Co 

Cements used as a substitute for plaster, 

Best Bros. Keene's Cement Co 

Cigars, A. Z. Osgood 

Concrete machinery, . certain, Ideal Concrete 

Machinery Co 

Corn products, flaked, American Hominy Co. . 
Dental instruments for the treatment of 

pyorrhea, C. M. Carr 

Flannels, cotton warp, Hudson River Woolen 

Mills 

Foods, certain, Peek, Frean & Co 

Hams, bacon, and sausages, John P. Squire 

& Co 

Hominy grits, cornmeal, hominy, and corn 

flake, American Hominy Co 

Hooks and eyes, American Pin Co 73,146, 

Hose, New York Belting & Packing Co 

Hosiery, cotton, lisle thread, and silk, Ben 

Strauss Co 

Hosiery . and ladies', men's, and children's 

knit undershirts and drawers. Young, 

Smyth, Field Co 

Inks, printing, Ohio Ink Manufacturing Co. . 
Lead pipe, sheet lead, lead in ingots, and 

Babbitt and type metal, National Lead 

Co 

Measuring machines or instruments, Fortuna- 

Werke Albert Hirth 

Meat extracts, Compagnie des Produits Kem- 

merich Societie Anonyme 

Medicine, Knoll & Co 

Medicines for Bright's disease and all kid- 
ney troubles and diabetes, F. Fisher ... . 

Metal and glass polish. C. A. Carlson 

Milk and other foods, ferment for, Lacto- 

Bacilline Co. of New York 

Packing, composition, Darling Pump & Mfg. 

Co 

Pork roll. Taylor Provision Co 

Remedy for consumption, I. J. Davis 

Roller bearings, ball bearings, and parts 

thereof. Standard Roller Bearing Co 

Saws, hack, Henry G. Thompson & Son Co. . 
Sodium para aminophenyl arsonates, H. S. 

Wellcome 

Sorghum, molasses, and syrup, Bliss Syrup 

Refining Co 

Steel and certain steel articles, Jones & 

Laughlin Steel Co 

Toffey, C. C. W. McLeod 

Whisky, blended, F. A. Flynn 

Wool interlining, lamb's, Excelsior Quilting 

Co 



73,164 

73,154 
73,167 
73,153 

73,179 
73,168 



73,158 
73,166 



73,177 
73,170 



73,184 
73,181 



73,171 
73,147 
73,165 



73,156 
73,152 



73,185 
73,162 



72,174 
73,150 



73,149 
73,173 



73,160 
73,183 
73,148 

73,182 
73,176 

73,155 

73,172 

73,163 
73,180 
73,175 



LABELS. 

'Airship Brand Aeroplane Motor Oil,** for 

lubricating oil, P. La Tourette 

'Aster Sliced Beef," for jar beef, Newark 

Packing Co 

'Boston Garter," for hose supporters, George 

Frost Co 

'Columbia Brand Men's Handkerchiefs," for 

men's handkerchiefs, Heller & Long.--.. 
'Goetze's Yerba-Santa," for pepsin chewing 

gum, Baltimore Chewing Gum Co 

'Mullen's," for malt extract, Mullen Brewing 

Co 

'National Brand Men's Handkerchiefs," for 

men's handkerchiefs, Heller & Long.... 
'Noxall," for trays for traveling bags, Noxall 

Tray Co. 

' 'Oxbrook' Towels," for towels, Oxford Linen 

Mills 

"Valdemoro," for cigars, Mendez & Gomez.. 



14,722 

14,720 

14,724 

14,726 

14,721 

14,719 

14,725 

14,723 

14,727 
14,718 



PRINTS. 

"Change Fertile Eggs Into Healthy Chicks," 

for incubator supplies, H. M. Sheer Co. . . . 2,449 

' 'Solar Motor Lamp Chart ,' * for lamps and 
generators for automobiles, Badger Brass 
Mfg. Co 2,450 

"Swastika Fullback," for playing cards, Willis 

W. Russel Card Co 2.446 

"The Adler Styles For Spring 1909," for men's 
spring apparel, David Adler & Sons Cloth- 
ing Co. 2,448 

' 'Watch Mv Smoke, ' ' for sweat pads, Bur- 
lington Blanket Co 2,447 



A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
siven. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going lilt. For terms and further particular* 
address Moon Jb Co., 361 Broadway, New York. 




This Dam WiH Last as Long as 
the River Rims 

because it is made of granite-like, ever 
enduring and practically indestructible 

EDISON 
Portland Cement 

Costs no more to buy, but makes the most economical concrete, because 
the same amount of "Edison" makes more concrete but equally strong, as 
the same amount of other brands, or as much concrete, but stronger. 

The reason — 

Uniformly 10% Finest Ground in the World. 

Write us (or catalog showing who specifies Edison Portland Cement, and where used. 

EDISON PORTLAND CEMENT CO. 

GENERAL SALES OFFICE: 

932 ST. JAMES BUILDING, NEW YORK 






WANTED-A RIDER AGENT, 



IK each town 

and district to ride 

_ . _..-.. _ ,_ _. __ _ and exhibit a iooq 

Model "Banger" bicycle, furnished by us. Our agents everywhere are making money 
fast. Write Jor full Particulars and special offer at once* 

NO MONEY REQUIRED until you receive and approve of your bicycle. We ship 

to anyone, anywhere in the U. S. without a cent deposit in advance, prepay freight* 

and allow TEN 1>AYS' FREE TRIAL during which time you may ride the bicycle and 

put it to any test you wish. If you are then not perfectly satisfied or do not wish to keep 

the bicycle you may ship it back to us at our expense and you will not be out one cent. 

.EJLffcTflflY DlllPI*^ We furnish the highest grade bicycles it is possible to make at one 
rftwl vffll riHUCw small profit above actual factory cost. You save $10 to $25 middlemen's 

Srofits by buying direct of us and nave the manufacturer's guarantee behind your bicycle. IK) 
fOT BUY a bicycle or a pair of dies from anyone at any price until you receive our catalogues and 
learn our unheard of factory prices and remarkable special offers to rider agents. 
VAII llfll I I1C ACTAIIICllCn when you receive our beautiful catalogue and study 
1UU If ILL DC Ad I UniOni.il our superb models at the -wonderfully lowpricesvi* 
can make for 1009. "We sell the highest grade bicycles for less money than any other factory. We are 
satisfied with J1.00 profit above factory cost. BICYCLE DEALERS* you can sell our bicycles 
under your own nameplate at double our prices. Orders filled the day received. 
SECOND HAND BICYCLES. We do not regularly handle second hand bicycles, but 
'usually have a number on hand taken in trade by our Chicago retail stores. These we clear out promptly 
at prices ranging from 48 to $8 or $10. Descriptive bargain lists mailed free. 

~___ — , , .._ ^^heeig^ imported roUer chains and pedals* 



'BRAKES) parbffrep 



__. J parts, TcpalTSA.ndcquipmentoi&\lkinds&thatf (Ac usual retail prices. 

NOT* "WAIT, but write today and we will send you free by return mail our large catalo gue • beautl- 
w fully illustrated and containing a great fund of interesting matter and useful Information; also a wonderful proposition 
on the first sample bicycle going to your town. It only costs a postal to get everything. Write it now. r- 

MEAD CYCLE COMPANY Dept.L 175 CHICAGO, ILL. 



SMALL HOUSE NUMBER 0/ 

AMERICAN 
HOMES AND GARDENS 

THE artistic and inexpensive house is the chief demand of the home seeker of to-day. For that 
reason the April, 1909. number of American Homes and Gardens is a SPECIAL SMALL 
HOUSE NUMBER. 
This issue contains a vast amount of most valuable information for the prospective home 
builder. It tells him how to select a country site, and how the various rooms of the house should 
be planned ; the style of architecture in which the house should be designed ; the material of which it 
may be built ; the kind of plumbing fixtures to be used ; the heating system to be selected ; the choice of 
the hangings for the walls, doors and windows ; appropriate furniture for the home ; the interior decora- 
tion of the home; and the laying out of thegroundssurroundingthe house, as well as the planting of them. 
THE ARTISTIC EXPRESSION OF THE SMALL HOUSE is well explained in an article by Francis 
Durando Nichols, illustrated with fifty engravings showing exterior and interior views and floor plans of 
a group of model houses of small size and small cost. 

PLUMBING FOR A SMALL COUNTRY HOUSE, by John A. Gade, is a very important subject. 
No part of a house needs greater attention than the laundry, kitchen and bath room. Hence the economic 
and convenient placing of the plumbing fixtures, the kind to use, and the cost of the same are matters of 
interest to all prospective home builders. 

THE MAKING OF AN IRIS GARDEN, by Samuel Howe, is an illustrated article showing how a 
swamp or lowland can be developed and transformed into a beautiful iris garden. 

DECORATIVE FEATURES IN THE SMALL HOME, by Alice M. Kellogg, presents in a brief way 
with ten illustrations artistic schemes of covering the floors and walls of the house, harmonious and 
appropriate hangings for the doors and windows, with numerous suggestions for the decorating of the 
various rooms of the house. 

A GROUP OF MODEL MOTOR HOUSES FOR THE SMALL COUNTRY PLACE, by Ralph de 
Martin, forms two pages of illustrations and sets forth the best designs for a small motor house suitable 
for the accommodation of one motor car and with sufficient space for a work bench. 

HOME-MADE NOVELTIES FOR THE COUNTRY HOUSE, by Mabel Tuke Priestman, treats of 
the conversion of unlikely things into useful articles, and the illustrations show the results. 



THE EVOLUTION OF THE SMALL HOUSE PLAN, by Joy Wheeler Dow, is an important article 

— ~" '" 1 -''" ' •■'■" " i --~ ■' ~ ; : "g of a small h> ■-" i: "~ r *~ ~~- '"' *" ~~~ '" r ""~ 

thought given 



3y a well-known architect on the economic planning of a small house, costing from £2,500 to $8,000. The 
Dlan and the arrangement of the rooms is the first thought given to the house and is one in which the 



___ arrangement <__ _ 

layman should be most interested. 

A FORMAL GARDEN AND PERGOLA, DESIGNED BY AN AMATEUR, by Alexander R. Holli- 
day, informs the reader how an amateur planned and laid out his garden and how he built his pergola. 
Illustrated with plans and scale drawings. 

PROPER FURNITURE FOR THE SMALL HOUSE, by Esther Singleton, with illustrations show- 
ing the artistic and appropriate furniture for the house, and the proper position in which it is to be placed, 
together with an accurate treatment of the fireplace and mantel. 

THE USE OF CONCRETE IN THE BUILDING OF A SMALL COUNTRY HOUSE, by Benjamin 
Howes, is a timely and comparatively new subject, and is one in which much interest is shown at the 
present moment. The article is profusely illustrated with fifty engravings showing exterior and interior 
views and floor plans of small houses of various styles of architecture in which concrete is used with 
artistic results. 

THE HEATING APPARATUS FOR THE SMALL COUNTRY HOUSE, by Allyn Frogner, in the 
title of an article treating in a practical manner one of the most important features of a small country 
house. How to heat and what is the cost? That is a question which has been well answered for the three 
respective systems of hot air, steam heat and hot water. 

PROBLEMS IN PLANNING THE GROUNDS OF A SMALL COUNTRY PLACE, by Charles D 
I^ay. Mr. I^ay has explained in a very concise form how the grounds around a small country place may 
be planted at a very low cost, and enumerates the best and most effective shrubs and plants to be used. 

This SMALL HOUSE NUMBER contains 165 illustrations covering 52 pages, the whole being inclosed 
in a striking colored cover. 

The price is fifty cents. Those now subscribing for American Homes and Gardens for the year will 
receive it at the regular rate. Subscription price $3.00 a year. 

MUNN & COMPANY, Publishers, 361 Broadway, New York City 
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Model "R" Roadster 

Close coupled body seating four 




$2250 



This 45- H.- P. 
Car Sells for $2250 
and Represents $"50 
of Automobile Value 

IF you are willing to berfo«^,any machine will do. 
— And that is just as true of an autotuobileasit 
is of any machinery you use in your business. 

— Sometimes in the manufacturing business, it 
seems wise, for reasons of expediency, to buy 
cheaply. But there is too much demanded from 
an automobile to expect a cheaply Bought car to 
give satisfaction even temporarily. 

—As is the case with other machinery, when 
you are ready to part with it, you will find your 
cheap automobile nothing but a pile of junk and 
your pocketbook suffers by a many times multi- 
plied percentage of depreciation. 

—You should exercise the same common sense 
and business judgment in buying an automobile 
that you would use in any business investment. 

—Don't be misled by the extravagant claims 
made for very low-priced cars — nor the claims 
made for a very high-priced car. 

— The features of the GL,IDEare revolutionary 
and distinctive when the price is considered. 
They are built in, made an integral part of the car. 

— None of them are found 111 verv low-priced 
cars. But few of them are found in very high- 
priced cars. 

But Read and See — Then Ride and Know 

— The power plant is a 4-cylinder (cast separately) 46 
actual not theoretical) H. P. Rutenher engine. This is 
a grade never found in the widely heralded louypriced 
cars, the price alone makes it possible in the Glide. 

— An improved form, selective type of transmission 
■which eliminates jerks when starting and jolts when 
stopping. 

—A bevel driving gear of ample size — held always in 
mesh by its own special bearings. 

—Vanadium steel springs which do away with the 
need of shock absorbers. 

—A iouhle-hinged hood — power plant instantly ac- 
cess Ible. 

— An improved type of multiple disc clutch that cannot 
get out of order. 

—A lubricating system which Ispositive — requiring no 
attention. 

— A double Set of brakes — distinct from the axle— in- 
ternal expanding and external contracting — will hold 
the car on any grade. 

—36x4 tires all around— Wheel base — 106 inches- 

—All the feature's of the Slid e are built In. It wouldn't 
be a Glide if it didn't have them all. * 

—There is no more graceful carmade. Itsappearance 
suggests strength, reliability and that quiet purposeful 
Berformance which glyes itjthe name— Glide. 

—Detailed information will interest yon if you are seeking a 
standard car of the best type at a price fixed at the point of safety. 
Write us today. We invite comparison and an opportunity to 
demonstrate. 

THE BARTHOLOMEW COMPANY 

Standard Manufacturers A. M. C. M. A. 

603 Glide St., Peoria, 111. 

Glide Model "G" Speclnl Touring Car, aente 7? 

wheel bane 130 Inches ; (Ms 1 Vi-lnih tires— *2, 500. 



HEALTH 



MAKES 
HAPPY 

MERRY GO ROUMDh-althy, 

who prefer to stay at 
home and enjoy them- 
selves rather than 
play on the streets. 
Operated by children 
themselves; the move- 
ment not unlike that 
of rowing, brings 
every muscle into 
play. Most healthful 
form of outdoor exercise; keeps lungs inflated, develops sturdy 
bodies, strong arms, straight backs, broad shoulders. Makes 
children studious. Yon owe the children this delightful pleas- 
ure — you'll save itin doctor bills. Inexpensive, simple, abso- 
lutely safe; no cogs or complicated gears to catch and tear 
clothing. Not. a toy, but a real DferryGo-Roaad. Will last for 
years. Full particulars and handsomely illustrated booklet free. 
HEALTH MERRY-GO-ROUND CO., Dept. P. QUINCY, ILL. 





A WATCHMAKER 

Bradley Polytechnic Institute 



Formerly Parsons Horolojfical Inst. 

Largest and ltest Watch School 
in America 

We teach Watch Work, Jewelry, 
Engraving, Clock Work, Optics. 
Tuition reasonable. Board and 
rooms near school at moderate rates, 
Send for Catalog: of information. 



Simplex Blind Regulator 

Controls light and air tn the home,- 
it also protects against burglars, 
holds the slats in any position even 
in the stormiest weather, locks the 
blind safely and the disagreeable 
rattling of the slats is no Jqngerj 

"c*RL,MAEOHLER v i 

234 2nd Ave.. Long Island Cit T . tiTy'i 






T A Backus 
Water Motor 

For Polishing, Grinding, 

and Power 
Can be screwed on any faucet 
BACKUS WATER MOTOR CO., Newark, N. J. 



Cheaper than a Gasoline Engine 

nr Windmill for supplying romiing water 
VI If 11111111111 in country homes is a 

Niagara Hydraulic Ram 

Will pump water from any stream just 
where you want it. Itequires no atten- 
tion ank there is no cost for repairs. 
Write for illnBtrated catalogue aa. 
and estimate. We furnish Caldwell 
Tanks and Towers. 

MiGAtU HYUKAUI.IC ENGINE CO. 
110 Nassau. St., New York 




Factory: Chester, Fa, 



WE WILL MAKE &« 

manufacture of any metal novelty. Automatic ma. 
chinery, tools, dies and expert work our specialty. 
AUTOMATIC HOOK & EYE CO., Hoboken, N. J. 



TELEPHONING AGAINST TIME 




The American Demand for Prompt 
Serpice During the "Busy Hour 



WHEN seconds count, Amer- 
icans look to the telephone for 
immediate service. 

At certain hours during the day 
everybody wants to talk at the same 
time and telephone calls come thick 
and fast. People become impatient of 
the slightest delay. 

They have no time to think of the 
tremendous load that is put upon the tele 
phone system. They are not interested 
in the means. They demand results. 

The way that the Bell Companies 
have met this demand has made the 
Bell Service the standard of excellence 
the world over. 

To meet the requirements for the 
busy hour the entire system must be in 
perfect condition. Every operator must 
be on duty and keyed up to concert 
pitch. Every emergency must have 
been foreseen and provided for. 

The promptness of American tele- 
phone service inspires the wonder of 
European visitors. They see an Amer- 
ican call up a correspondent in a distant 
city with as much confidence as he calls 
his next door neighbor. 

When the New Yorker says "Wait 
a minute until I telephone to Wash- 
ington," his guest, judging by his own 
transatlantic experiences, is prepared to 
wait an hour. 

Even the American does not appre- 
ciate what instantaneous service has 
cost. He does not realize that it means 
that the company must have at instant 



command a separate line for each cus- 
tomer everywhere, at the rush hour. 

Frequently one man talking over a 
long distance Bell line has the exclusive 
use of $300,000 worth of equipment. 

No one else can use it while he is 
using it. 

Talking from New York to St. Louis 
his voice travels over one million pounds 
of copper wire. 

This is his own private, one-passen- 
ger, talk road while he is using it. 

Each additional circuit demanded by 
the extra business means an additional 
investment in copper wire — a large ex- 
pense for surplus plant, which is only 
used for a short period each day. 

If during the busy hour the Associ- 
ated Bell Companies could postpone 
each successive call for half an hour — 
string them out through the day — an 
enormous saving of expense could be 
made. 

But the nation's talk would lose in 
its race against time, and the whole tele- 
phone service of the country would be 
demoralized. 

This investment in extra facilities 
means that American out-of-town ser- 
vice is a matter of seconds, where min- 
utes and hours are required in any 
other country. 

As much as any other feature of 
American life this long distance service 
of the Associated Bell Companies is 
the measure of the unique progress of 



the country. 

American Telephone & Telegraph Company 
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Coopers is the original and only genuine Spring " 
Needle Knit" Underwear. You will probably have 
many other kinds shown you, but if you will ex- 
amine Cooper's closely you will promptly decide in 
its favor. It is the most elastic, comfortable and 
durable underwear made. 

The importance of thorough workmanship in 
underwear for men should not be overlooked. There 
are no imperfections in Cooper's. The wonderful 
Spring Needle fabric is flawless, and in addition each 
garment is stayed at points of strain, rendering it 
strong, sightly and serviceable. 

Try Cooper's. It is the Underwear of character 
and quality. 

Made in Union suits and two-piece suits 
in all sizes, weights and colors. Ask to 
see our new silk lisles. Get the genuine. 



COOPER MFG. CO., 



Bennington, Vt. 



A Clean Shave 



Not 



Your new blades all need stropping before using, 
one in ten comes sharp enough for a clean shave. 

Why scrape your face with dull blades, or 
continue to throw away money for new ones, 
when the Ga> lor Automatic Stropper will 
resharpen all your dull blades in a few 
moments, giving them a hairsplitting 
edgebetterthan new. The motion 
is automatic, no practice required, 
a child can use it. It is the only 
stropper in the world that success- 
fully sharpens double-edge blades. 

In case with barbers' genuine Horse Hide Strop, $2.00 

Order through your dealer. Or will send postpaid on 
receipt of price. Be sure to state for what make of Blade. 
Money willingly refunded if not entirely satisfactory. 

Write for descriptive circular. Agents wanted, 
__ L. B. GAYLOR, Stamford, Conn. — — 





Start your Gaa Engine with the 

Motsinger Auto-Sparker 

and run it without the aid of 
batteries- Notacheapmagneto 
but the original nigh grade 
epeed controlled friction 
^driven dynamo. Perfectly 
insulated, "waterand duat 
proof." Fully Guaranteed 
Operates "make & break" 
and" jump spark." Charges 
all storage batteries for Igni- 
tion and lighting on a email 
I scale, perfectly with our special switch board In the 
I circuit. Ten years actual service with over 39,000 
I Auto-flparkers in operation to testify to Its merit. 

MOTSINGER DEVICE MFG. CO. 
V 14 Main St., Pendleton. Ind.. USA i 
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PERFECTIONS^ 1 ! 



Most complete, efficient, ant! successful motors produced. Simple, speedy, powtslfui, re- 
liable and reversible. Finest materials, workmanship and finish. No cranking. No valves, 
gears, cams or push rods. Scliebler Carburetor on all sizes over 3 H. P. Sold on our 
famous *' Square Deal" plan. Details ami Catalog tree on request. 

Complete CAILLE PERFECTION MOTOR CO., 1343 Second Avenue, Detroit, Mich. 



Engineering News 

«_jy (ILLUSTRATED) <_JJ 

The Leading Engineering Paper of the World. For Civil, Mechanical, Mining and Electrical Engineers 
100 to 125 pages, 9 n x 13", weekly. Send ten cents [or sample copy. „ 

If you cannot locate desired engineering equipment write our " Readers Want " department. 
1 THE ENGINEERING NEWS PUBLISHING CO. . • • 214 Broadway, New York 



Holsman Automobiles 



High Wheels Travel all Roads, 
Because all Roads are made to 
be traveled by High wheels, 

Oldest and largest makers of high-wheeled 
automobiles in the world. World's record 
for Hill-climbing and Reliability con- 
tests in this class. Only all ball-and- 
roller-bearing motor made. New 
friction-chain direct drive — no gears, 
Roadiblllty and Reliability 

»ro the reasoiiB for high wheels and 
lolid rubber tires. Send for our 
satalog and learn moreabout these 
popular, intensely practicable vehi- 
cles and their low cost. 
BOISMAN AUTOMOBILE CO. 
Stat* lie Moaadnock Blk Chicago 




COLD GALVANIZING. 

AMERICAN PROCESS. NO ROYALTIES. 

5AMPLES»ndINF0RMATI0N on APPLICATION. 



NICKEL 

AND 

Electro- Plating 

Apnarstns aid Material 

TUB 

Hanson* VanWinkle 

Co., 

Newark. Pi. J . 

28 & 30 S. Canal St. 
CbieaEro. 




More Than Speed 

The R. S. Motorcycle has all the speed 
you care io ride; speed to win and 
speed to spare, with service, safety. 
Comfort and economy. 

R-S Motorcycle! 

Built and Tested in the Mountains 

1909 Models the most simple, speedy, 
powerful and durable that can be pro- 
duced. No "special" machines 
because we need none. 
| Every "R-S" will do all 
that any motorcyclecan 
do. Catalogue free. 
Agents wanted. 
READING STANDARD CO.. 
408 Water St., Rudihs, Pa. 



CRUDE ASBESTOS 

DIRECT FROM MINES 

R.H.MARTIN, 

OFFICE. ST. PAUL BUILDING 

220 B'way, New York. 



PREPARED 
ASBESTOS FIBRE 

for Manufacturers use 



A. B. C. AUTOMOBILE 

A fine hill climber. Speeds up to 35 miles an 
hour. Most simple, practical, powerful and dm 
able Automobile of its class. Easy t 
operate— uo complicated 
parts — no repairs. Solid 
or pneumatic tires. i 
or water cooler!. Safest 
and best. Built for 2, 3 or 
4 passengers, IS to 35 h. j 
$600 up. Catalog Free. Wri 
today for particulars. 
A.lt.C.HOTOR VEHICLE MFG. CO., :.S>13 Morgan St., St. Louis, Mo. 




Great Power- Small Cost 
No Risk 



Buy a powerful engine that is durable, 
economical and absolutely safe, 

Waterloo Gas Engines 

develop the full rated horse- power and more. They are ntu- 
k antoed for five years at any kind of work, never shut down 
for repairs, are absolutely simple in operation, and all si/.es 
k furnish the cheapest power for every purpose. Best for 
i machinists, miners, millers, Manufacturers, printers, 
^farmers— for drilling, pumping, running air .compress- 
ers, dy n amos, eta. 
Sold on credit if de- 
sired. Write today 1 
for free Encyclopedia J 
of Engine Facts. 

; Waterloo Gasoline 
Engine Company, 
199 West Third Ave., 
Waterloo, - - Iowa. 



Guarantee 



TYPEWRITERS 



ALL 
MAKES 




Visible Writers or on«rwi. a 

Olivers, Remingtons, Smiths, etc. 

Shipped ANYWHERE (or Free Trial, or RENTED, 
allowing RENT to APPLY. 

Prioes $15.00 Up 

First class Machines fresh from th e Manufacturers 
Write for Illustrated Catalog 10. Tour opportunity. 
TYPEWRITER EMPORIUM, (Est. 1692) 92 &. 94 Lake St, Chicago 



O C°/to7l7 01 Saved OnAnyMikc 
CJf h I D /o Of Typewriter 



Let's Prove It To You 

THE TYPEWRITER EXCHANGE, 345 Broadway, New York 
Branches in All Large Cities 




IJJBRICATISY,- 

Anything •tar 

15-31 S.CLIMTON ST. 

otsts iva co ftti&ft? «usa 



